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Gist oticchectior. csitnias 
is : ee tr opt itl : 
he i E fubjeét of the following work 
being one, on which:you have formerly bes 
SGweddhiach ufeful labour, it claims:a fort 
of right - be introduced to the public, un- 
der.the fanétion:of your name... It: is in- 
tended -as-a fupplement to your ‘ Examrs: 


¢ NATION OF THE SEVERAL MEANS, BY’ 
A 2 


‘ — THE POISON or LEAD may 
‘ BE SUPPOSED FREQUENTLY TO GAIN 
¢ ADMITTANCE INTO THE HUMAN BODY, 
: UNOBSE RVED, ast ‘UNSUSPECTED. I 
hope it will not be deemed prefumptuous 
in me to affert, that the pragtice, which it 
is my objet to een» and, if poiible, 
to explode, is one of the means, by which i It 
gains admittance, more abundantly with re- 
gard'te the whole body of fociety, than by 
all the others put together. » If, at the time 
of writing your Examination, you were 
fot wiles of the evil, in all its magnitude, | 
it was from no other caufe, than the impets | 
fe&t condition of the chemical art. Though — 
more than five and thirty years~ have 

elafped, fince the publication of your invel’ 


¥ 


‘tigations, I cannot find, that fucceeding 
‘writers have. thrown any new light: on- sal 
‘point of fuch: general: concernment.:. Cer 
tainly then the gratitude of mankind to: him, 
who has done fo much, cannot be diminifh- 
ed by the confideiabiehy: that much remain- : 
ed to be done, “flatter my TELE, that thefe 
refearches will corre fome material errors 
in domeflic economy; and that they may, 
perhaps, extend a little our ka owledge of 
the operation of this poifon on the body. 
At the fame time, I am fenfible, how ample 
js the field of enquiry, left to the induftry 


of future obfervers, 


Accept, Sir, this addrefs, as a finall 


tribute of refpect to talents, laudably and 
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Tu IS book has been detained in 
the prefs two or three “months longer, 
than I had calculated. Tn confequence, 
fome faéts have reached me, of which. i 

ee 


was not aware, when writing the beginning 


of the work, Ihope that this circumftance 


will make it more ufeful to the public; 


but it has impofed on me the neceflity of 
explaining the caufe of fome unimportant 
incongruities, which may be obferved in 


it, 


E6524 Wt + 


Refearches into the Nature 
ne Spring: We ater Se. 


Ri eccaaaicen writers have . divided 
the {cience of medicine into different bran- 
ches, among which, that which they have 
termed Hycizine has always occupied a 
diftinguifhed place. The profelied objetts 
of this part of medicine are are the prefervation _ 
of health, the prevention of on of difeates, and the 
diet neceflary to the attainment of long life. 
It embraces then a great variety of particu- 
lars: the principal of thefe are, the fub- 
{tances taken into the body either fluids 
or aliment, the exercife of the body or the 
motions of any of its parts, mental paflions, 
the reft or abfence of motion or paffion of 
the body or mind, the regulation of the {fe- 
cretions and excretions, and thofe external 
B 
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applications to the frame, which the cuftoms 
of fociety or. the neceffities of our nature 
demand. _ 

It were well. indeed, if on all thefe 
fubjeéis the rules of art had attained to that 
degree’ of correétnefs and precifion, which 
isthe genuine charatteriftic of fcience. But 
if'swe compare what’ has been “performed 
with what is profeffed, we fhall be forced to 
acknowledge, that the art has neither made 
a progrefs, for r received an attention in pro- 


— to its paiauinty and i importance. That 
the whole bufinefs of diet, that bufinefs 
which occupies a portion of the daily 
thoughts of every individual, is at beft but 
imperfeétly “underftood, we may conclude 
from the contraditory direGtions which are 


frequently given’ to the fick by medical 
practitioners of the beft reputation. The 
treatment of infancy, the health of which 
fo greatly depends ona proper regulation 


—_— ee eee 
. 
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fided to the moft ignorant females;—a.cer-. 
tain proof that medical practitioners have 
not -univerfally attained. that’ fuperior= {kill 
and precifion in thefe. matters, which, when. 


of diet, is even at prefent, principally. co 


attained, will. iotelinles coisas the nae 


enaifidened.: gavel Pye. d “ES dac3nrey See 


Nor do the, properties of , water,-[ 
mean as it is prefented to us by nature. for 


our domeftic ufes, feem to be more poieite 


ee ae 


writers giving any ‘other direétions wi re+ 
gard to the choice of what is falubrious and 
the rejection of what is noxious, that what, 
if juft, are obvious enough to the apprehen- 
fion of the bulk of mankind. That water 
fhould be clear, light, without {mell and 
tafte, and fit for the boiling of leguminons 
feeds, are the rules that have been handed 
down to us for many centuries, and I do not 
know that any effential improvements have 
B 2 


ee 


been as yet made upon them by modern 


{cience and experience. 


If indeed we confide in the dofrine of 


a celebrated teacher, even the precautions 


which may be deduced from thefe rules are 


- unneceflary. ‘I lived’, fays he,* * for 


ay 


a 


‘ many years in a . large city in which the 


waters very univerfally employed were 


every hard, and although fofter. waters 


were within their reach, the mott part of 


the people uled only the hard. But a- 


mong this people I found no endemic dif 


-eafes; and at leaft none that I could im- 


pute to the water they drank, and certainly 
none that I did not find as frequent in a 
city which I have alfo praétifed in for 


many years, whole inhabitants very uni- 


verfally ufed no other than a very loft 
water.’ 


ee j ‘ , 


~_* Cullen’s Materia Medica, vol 1. p. 406, — 


Te en oe eee ee eee Sl hl LF hl lee 


‘ Phyficians have entered into ftill 
* nicer diftinCtions of common water,—but 
‘ there feems to be little foundation for 
‘ thefe diftin@tions. Uncommon impregna- 
« tions of fome of them may upon occafion 
‘ take place; but we believe fuch will al- 
‘ways be apparent enough to prevent their 
‘ being ufed: and with regard to their com- 
‘ mon ftate it is {till enough, that no im- 
‘ pregnations which are not fenfible to the 
‘ fight, tafte or {mell are of fo much confe- 


‘ quence as to delerve our attention: and 
¢ choice in their employment.’ — 
‘ We conclude that the nice examina- 
‘ tions that have been made of the flate of 
‘ Common Waters, were very commenda- 
‘ ble; but now they are made, they do not 
‘ lead me to think that much nicety is ne- 
‘ ceflary in the choice of them: and we do— 
‘ not find that there is any foundation for 
* fuppofing that any of them can produce 
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* the difeafes alleged to be endemic in cer- 
* tain countries,’ [FCESS ate: 


_- Notwithftanding the weight which is 
due to fo great an authority, I cannot be 
perfuaded that fo many phyficians, from the — 
age ef Hippocrates to our own days, have’ 
been. utterly deceived in attributing difeafes 
to. the qualities of common water, The 
only deduétion to be juftly made from the 
faét alleged by Cullen is, that the whole- 
fomenefs of waters does not depend on their 
hardnefs or their foftnels, But the exnerience 
of an individual, or even of many individuals, 
however extenfive, is quite incompetent to 
the.decifion of a queftion of this ‘nature, 
We find, from a comparifon of bills of 
mortality, that there is in fa@t a furprifing 
difference in the healthinefs of different 
places, which cannot be accounted for by 
the difference of their fituation, or by any 
marked. peculiarity in the modes of life of 


| 
| 
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the inhabitants, On the other hand, it muft 
be granted, that no peculiar varieties in the 
qualities. of the waters, fufficient to account 
for thefe differences, have hitherto been re- 
marked; But I will venture to affert that 
the art of analyfis is as yet in a flate of fo 
éreat imperfection, that many impregnations 


of waters have totally efcaped obfervation; 
and, particularly, that many’ metallie im 
pregnations, the effects of which on the 
body, it is probable, are infinitely more pow- 
been molt attended to, have entirely eluded 
the refearch of the chemilt. If we reflect 
on the acknowledged fact, that the compo- 


fition of the Bath waters is at prefent but 
_ very imperfeétly known, and that ingenious 


men {till indulge themfelves in conje@ures 
on the nature of the fubftances to which they 
owe their activity, I fhall not be aecufed of 
temerity in making this aflertion. » In our 


prefent ftate then of ignorance and uncer: 


tainty, that the different falubrity of many 
places may in a great degree depend on thé 
qualities of the waters which are in. common 
ufe, feems to be, though the proof mutt be 
acknowledged to be deficient, a conje€ture as 
probable as any that can be adduced. No 
other caufe is more fixed, permanent and 
widely diffufed ; its effets then may be ex- 
peéted to be uniform, conftant and adequate 
to the folution abs the —— 


Meine a that we fhould hiavch 
for rn 2 endemics fuppofed to be pro- 
duce 
that peculiar and {pecific difeafes are fo ex- 


by thefe qualities. It 1s not perhaps 


cited, but that thofe which are common to 
the whole fociety are more frequent or more 
fatal. Where there is an increafed morta- 
lity, there muft be an increafe of general 
~ morbid fufceptibility, and a greater mafs of 
difeafe will be generated, under whatever 
names individual cafes may be arranged and 


claffified. : 
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Cullen himfelf condemns the waters. 


which are turbid, or which contain impreg- 


nations difiinguifhable by our organs. But 
the waters of many fprings, which, during 
the winter feafon, are limpid and taftelefs, 
become turbid in the drynefs of furnmner ; 
and many contract a bitterifh tafte: they 
feem to differ, in thefe different feafons, in 
their ingredients being only mote or lefs di- 
luted with the elementary fluid. Shall we 
fay then, that that which is noxious in one 
form can be made innocent merely by dilu- 
tion? If to be devoid of tafte and fimell be 
fufficient to prove a water to be perfe&ly 
falubrious, I know not why weak folutions of 
tartarized antimony, or even of arfenic may 
not be fo efteemed; and why the world may 
not be induced to believe that fuch folutions — 
~ may be habitually taken with impunity. 
Thofe who occupy themfelves in the 
cultivation of this branch of natural philos 
Cc 
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fophy are not then, I truft, to be charged : 
with mifemploying their time in ufelefs and 
frivolous purfuits. » Till it is certain that the. 
art of analyfis has arrived at the utmoft per- 
fe€tion, it feems an unwarrantable prefump-) 
tion to negleét acquiring the moft correct 
notions in our power of the properties of 
that fluid, which is fo abundantly applied to 
the daily ufe of our fpecies. Such was the 
opinion of an eminent phyfician, the autho- 
rity of whofe name may be oppofed to that 
of Cullen, particularly on a fubjeét to which 
he had paid much attention, On the fabje&t 
of the Bronchocele he fays,* as I apprehend 
with perfe& truth, ‘ I think that the caule 
_. © of the Bronchocele is to be fought for in 
‘ the nature of the water which is ufed, the 
perfeét chemical inveftigation of which is: 


* a great defideratum.’ 


* ‘Heberden Commentarii de Morharsin Hiftorid et 
Curatione. . Cg be | 


ij 


But my prefent objeét is to enquire, not 
fo much into the common condition of water, 
as into the accidental contaminations it may 
contra&t; though I propofe, at a future time, 
to make the varieties of its common condi- 
tion the fubje@ of a fuller -inveftigation. 
Granting however for the prefent that water 
in its ordinary condition is fufficiently pure 
for the purpofes of life, have we any reafon 
to think that it can receive a contamination 
from the fubftances with which it is fre- 
quently brought into conta&t? Of all the! 
fubftances LEAD 1s that wore) is moft com- 


monly ufed, and is preferred to other metals, 


on.account of its cheapnefs, the eafe with 
_ which it fufes, and its great duétility, fitting 
it to: be readily moulded . into convenient 
forms.» -But thefe advantages may be ef- 
teemed rather to be a public calamity, if the 
metal communicate to the fluid its own de- 
leterious properties. ©The queftion then 
whether ‘water in its ordinary condition: has 

C2 
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a power of diffolving lead, is, from the fre- 
quent ufe which is made of it, of the firlt 
importance to fociety. 


- The general praétice of the country 


feems to have decided this queftion in the 


negative, Whatever may be the fufpicions 
of fome, they have not been fufficiently 
firong to produce much effect on the public 
| mind, nor fearcely any influence on our do- 
meftic arrangements. Many towns are prin- 
cipally fupplied by water conveyed from a 


‘diftance by leaden pipes; families preferve it 


in cifterns formed of lead; fome publicbrewe 


eries, I am told, have fimilar cifterns on a 
large {cale, in which the water is allowed to 
ftagnate; pumps fo formed are put down 
every day, in every fituation and in all forts 
of wells; and I know.not that any one afks 
the queftion, whether or not, by thefe arts, 
a large portion of the public is daily and 
hourly confuming a quantity of the moft 
virulent and infidious poifon. 


13 
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One of the effets of common water 
on this metal muft have been known from 
the time of its introduction into general 
ufe, it being fo obvious that it cannot efcape 
the notice of the leaft attentive obferver. 
_ This is the formation of a white matter on 
its furface: this matter is univerfally al- 
lowed to be in part a {pecies of ceruffe or 
oxyd of lead, and it muft be made at the 
expenfe of the metal. This was the reas 
- fon, which induced the ancients to con- 
demn leaden. pipes for the conveyance of 
ater, it having been remarked, that per- 
fons, who fwallowed the fediment of {uch 
water, became affefted with diforders of the 
bowels. * There is a great diverfity in the 
corrofive powers of different waters. In 
-fome places the ufe of leaden pumps has 
been in part difcontinued, from the expenfe 
entailed upon the proprietors by the perpe- 


* SirG. Baker in Medical Tranfadtions. vol. 1. p. 280. 
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tual want of repair. Dr. Wall has remark- 


ed the.ftrong corrofive powers of the waters — 


in the city of Worcefter, which he attributes 
to their hardnefs.* Dr. Falconer in his labo- 
rious effay,on the Bath waters remarks, 
‘ that the (leaden) ciftern which ferves as a 
_ refervoir for the spring at its firft rife, ap- 
‘ pears plentifully corroded onits infide by the 
‘ long furrows which are vifible on every 
‘ partofit..+. In Warwick, the place of my 
own refidence, many {prings are very corro- 
five, in fo much that one of my neighbours 
fagacionfly ordered his plumber to make the 
lead of a pump, foroneof his own tenements, 
of double the ufual thicknefs, to fave the 
_ charge: of repairs: becaufe, according to his 
-own remark, ‘ the Warwick water is fo hard 
* that it eats. the lead away very foon.’ It 


is well known that water pas gradaally 


Be) 


* Med. Tranfact. vol. 2. p. 420. 


+ Falconer on Bath Waters. vol. L. p.299. 
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wear out, and infpeftion will commonly. 
prove to us, that the wafting ‘of their fub- 
ftance has been occafioned by the lofs of 
matter from the infide of the pipes. I have’ 
mylelf feen a {mall leaden ciftern, in which 
_ pump-water had been kept, with many fur- 
rows and hollows in the bottom. This was 
the fecond ciftern which in the courfe of lefs 


than-ten years had been nearly deftroyed. — 


_ This corrofive power of {pring water has - 
nottisisn: well'accounted for by chemical wri- 


ters. Thecon yectures that have been madeto 


explain it are neither probable in themfelves, 
nor {upported by experiment. » The vague 
manner in which it is noticed by Fourcroy 
evince, that this learned chemift'is far from 
: having arrived at any clear and accurate 
_ notions concerning it. His words are thefe; 
© Lead fuffers no alteration from pure water; 
*- the metal does not feparate the component | 


‘ principles of the fluid: yet the fides of 


16 
* leaden water pipes are covered over witli 
* a whitifh cruft, or a kind of, ceruffe, the 


¢ produdtion of which is owing, no doubt, to | 


¢ the ation of the various matters, contained 
* in the water, upon the metallic fubftance.’* 
Had the learned writer known which of the 
various matters contained in the water pol- 
fefled this corrofive power, hé would cer- 
tainly have mentioned it. It is of peculiar 
moment to determine this queftion, as the 
folvent power (fuppofing there to be fuch) 1s 
connééted probably with the fame principle. 


But if corrofion were the only a€tion 
exerted by common water upon lead, the 
mischief occafioned by its ufe would be of 
fmall extent, and the effe€t of unpardonable 
negligence only. We fhould be put to no 
further trouble, than to be careful, that the 
water we ufe is perfectly pellucid, which in 


* Fourcroy’s chemiftry. vol. 2, p. 484. 
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the fax greater number of inftances is the cafe 
of thofe, with which this metal has been kept 
in contaét. Mixture and fufpenfion could 


_ be the only effets of this power, which being 


mechanical properties might be removed by 
methods. purely mechanical, Suffering the 
fufpetted ‘matter to be depofited by reft, or 
the ule of a filtering ftone would enfure the 
falubrity of the water. . But-is this corrofive 
power the only one which in faét water pol- 
fefles? As common water, Or is it not, a true 


foe ei nature fee daze of | its coollituent 


principles? This queftion has not efcaped 
the attention of phyficians, and fome have 
beftowed no {mall pains to determine a point 
of fuch obvious magnitude. .But unhappily 
their experiments have led to. conclufions 
the reverle of the truth, and thus have con- 
tributed rather to lull mankind into a falfe 
fecurity, than to awaken them to a neceflary 
 fufpicion and to inculcate wile precautions. 
D 
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Such are the experiments of the learned 
phyfician, to whofe labours the world is inf 
_nitely indebted for having detected the cause 


of the colic, endemial in Devonfhire, and 


fome other cyder counties, and having 
proved beyond the poflibility of doubt, that 
it proceeded folely and uniformly from a {o- 
lution of lead, either accidental or nefarious, 
in the cyder of the country. He informs us, 
that he kept various waters in contaét with 
lead for two months; he examined alfo fome 
water (hard water’ ertainly, from the ap- 
pearances ‘defcribed, though this is not ex- 
prefsly mentioned ) kept by Dr. Heberden | 


on bits of lead for twelve years; but innonc 


of thefe inftances could hefind, by the ap- 
plication of the fubftances ufed by chemifts 
as tefts of the prefence of this metal, any 
traces of the lead having been diffolved, 
« Hence it appears,’ he adds, ‘ that lead is 
* not capable of folution in water even in 
‘-twelve years, but only of mixture and fuf- 


¢ penfion.’* ‘The experiments were doubtlefs 
2 correét, though the inference is utterly erro- 
neous. -Other perfons, though fatisfied from 
their own -obfervations of the accuracy of 
the experiments, have doubted of the juftnefs 
of the conclufions. Dr. Percival in parti- 
cular has conjectured what will appear to be 
the matter of fa&,. Though he tailed to 
prove the folvent. power of water, he could 
not. divelt himfelf of the fufpicion that cer- 
tain waters nena fuch a ROR E and he — 
‘ -falphur” (t ie. Tephenee, which he fed as 
a tefl), may not perhaps in every inftance 


‘ be a certain criterion of the prefence of 
‘ thispoifonousmineral,’+ Dr. Falconer too 
was perfuaded. that the Bath waters, which 
in the compofition of their fixed contents 


_* Sir G. Baker, in the Medical Tranfaions. vol. 1. 
p- 295. : 
+ Percival’s Effays med. ce oo vol. 1. p. 
228. Ed. 1788. | es 
D 2 
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differ very little from common hard water, 
diffolved the lead of the ciftern,; and. - a 
poupacsmndeds —" its ufe. | 


Since the a of thefe steniinitpaceis 
chemiftry has affumed a new form, and more 
accurate and delicate tefts have been dif- _ 
covered for the dete&tion of metallic fub- 


ftances:. That which is now commonly 
ufed for the difcovery of lead held in folu- 
tion, poflefles extreme fenfibility, and is free 
from fome of the defetts of thofe formerly 
employed. But ftill its operation is fo limi- 


ted, that its introdu€tion has not encreafed 
our knowledge of the aGtion of water, fince 
though it can deteé quantities infinitely 
more minute, its efficacy is confined nearly 
within the fame range as that of the fub- 
ftances formerly in ufe. The moft recent 
information which I have met with on the 
- fubje€& is contained in an elegant and ufeful 
compilation, the work of Mr. William Henry 


es a ie 
. 
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of Manchefter, entitled:an Epitome of Che- 
miftry. As the knowledge and talents of 
this gentleman are univerfally acknowledged, 
his flatement may doubtlefs be received as 
a faithful reprefentation of the prefent ftate 


° * - ° 
; interelling 

; , 2 pS aed dele F 
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ot. public. information -on © AL 


The following are the paragraphs to 
which I allude, * Leads occafionally found 
fan sepeesiitate _—— to ibe blapinineniet to 


* vielden ellclas =  iarnecaeesnolea in. 
‘ pumps, in confequence of the metal being 
‘- ufed in the conftruction of the pump.— 


; ‘ Lead may be difcovered by adding to a. 
_ € portion of the fufpe&ed water about half 


* its bulk of water impregnated with ful- 
* phurated hydrogen gas. If lead be prefent 
‘ xt will be manifefted by a dark brown or 
‘ blackifh tinge. This teft is fo delicate that 
* water condenfed by the leaden worm of a 
‘ ftill tube is fenfibly affeGted by it.’ 
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-- § Te may alfo be deteéted by a fimilar 
fe€t enfu ng on the vee of ee 


a pity EY Se 
= See 


at chis: Qintttien were ow sie pre- 
font aannatassled would indeed be a fuper- 
fluous labour, and people, if injured by fuch 
folutions, could blame their own rafhnefs and 
inertnefs only. But unfortunately, this ac- 
countis completely erroneous; and inthis cafe 
error, which 1s ee is infi- 

ly more dangerous than ignorance, which 
may. be needlefsly fcrupulous. I have now 
examined a great number of waters under 
thefe circumftances, and in one inftance only 
have I been able to dete& lead by the pro- 
cels direfted above.* That inftance was of 


water contained in a ciftern in a private houfe, 


oF ot Henty’ s Epitome of Chemiftry, ad Edit. p. 183. 


*] have met, fince this was written, with a fecond i in- 
ftance of the fame kind. It was in the water of the New 


— 


= River pteferved in weiftern, ee ea 
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and colle&ed alfo in a ciftern ata common 
refervoir, before its diftribution to different 
houfes. Cifterns areexpofed toa variety of 
accidental impurities. They are dangerous 
then, independentof thefolvent powers of wa» 
ter,and cannot be adduced in proof of fucha 
power. The noted colic of Amfterdam, des 


fcribed by Tronchin, was occafioned by leaves 
falling and putrifying in leaden cilterns fil- 
led with rain water: but rain water does 
not corrode lead, and its folvent caiman is 
at leaft hardly fenfible. * . The inftance re- 
lated by Van Swieten, + of a whole family 


_* There is faid to bea piece of lead, preferved in the 
Leverian Mufeum, with holes in it formed by rain water. 
It was given by J udge Blackftone, and the faé is attefted 
in his hatid writing. But’as the air muft have been here a 
powertul agent likewife, this fact does not prove much. 
However, rain water, 1 believe, has a {mall folvent power ; 
though from its not producing any white incruftation; 
there is no appearance of corrofion: and its effects is fo 
flight, as to be {carcely difcernible within a raoderate c com- 
pafs of time. 
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+ Van Swietenad Boerhaave Aphorifm. 1060 Comment. » 
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efiBed with the colic of Poitou, from. fects 
ftern, may-have been of the fame nature. 
And I do not ‘doubt that the very {triking 


- eafe of difeafe from the fame caufe, records 


ed in the Medical Commentaries, proceeded 
_ more from fome foulnefs in the ciftern than 
fromthe folvent power of the water..* In 
this inftance, the officers of a packet veflel 
ufed water out of a leaden ciftern, whilft 
the men ufed the fame water, except that 
theirs oe not been in:contaé with lead. 

-confequence was, that all the officers 
were Bisel with fymptoms of the colic of 
Poitou, and all the men continued healthy. 
The writer of this account exprefsly informs 
us, that a folution of alcaline fulphuret | 
added to this water occafioned a copious 
dark precipitate. From this circumftance 
and from the fuddennefs and feverity of the 
confequent difeafe, I conclude that an acid . 


-#® See Duncan’s Med, Commentaries. Dec. 9, 1794. 
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had been formed in the ciftern which, ‘more 
than any qualities of the water itfelf, had 
diffolved the-lead. Thefe inftances of dif- 
eafe are, Iam fenfible, utterly deftitute of | 
a novelty; but the careleffnefs of the bulk of 
mankind. to thefe things is fo great, that to 
répeat them again and again cannot be — 
— — | 


= But the circumftances of pump watere: 
and of all octets which are not a to 


thefe cafes, abi fabjeat to givistts ar | 
It is poffible that acid matter may fometimes 
exift in common fprings; * but if we except 
the carbonic acid, which has no a@tion on 


%* Tt often happens that impurities drain into wells from 
the furface of the earth, as the water of ftagnant pools, 
the filth of fewers &c. Such impurities will contaminate 
the water with matter foreign to its own nature, and pers 
haps with acid matter. Thefe accidents form an additie- 
nal reafon for caution in the ufe of metals in. machinery 
connested with water. 
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lead, it.1s fo rare an occurrence, that. it may 
= be fairly negleéted in a refearch into its or- 
dinary. properties. * In all common waters 
the fulphurated hydrogen gas detects no- 
thing; nor do I know that a teft: properly 
fo called, of lead fo diffolved, applicable to 
all circumftances, is to be found. But in 
_ every water that I have hitherto examined 


I find indubitable figns of the metal having 


been diffolved. The procefs in fome in- 


{lances 1s removed only by a ftep or two 
from that directed by Mr. Henry: in others 


fill greater trouble is neceflary to its detec- 


tion. This is my apology, if apology be not 
mifplaced, for fubmitting thefe Refearches to 
the public eye. The queftion ftill remains 
effentially on the fame footing, on which it 
was left by Baker and Heberden, and it 


-feems that the public require, not-fimply to 


- 


" -# I need hardly obferve that I here underftand acid matter 
uncombined with alcaline, earthy or metallic fubftances. 
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be enlightened on a matter of the greateft 
concernment to the ftability and the com- 
fort of human life, but to be refcued from 
pernicious errors, fan€tioned nf the — 
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‘The demonftration of thefe affertions T 
referve for the conclufion of thefe refearches, 
which will comprehend thé chemical expe- 
riments on which they are founded. By 
thefe experiments I hope to eftablith , beyond 


the poffibility of further difpute, the fol\ 


power of all*common water; and, as far as 


in me lies, to point out the agents concerned 


in the procefs, and indicate the operations 


_ neceflary to the deteftion of the metal. One 


proof only may be mentioned in this place. 


* By all I of courfe mean all that I have been able to | 
examine, | ‘There are fome, which may not poffefs this 
power, and I believe I have met with fuch: byt they are 
uncommon, and I have hitherto met with but one among 
thofe which are actually ufed in contac with lead, concern~ 
ing the folvent power of which I am ftill in doubt. 
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It is that I have mylelf extraéted from a 
pump water, fortuitoufly. fele€ted, a portion 
of lead in its proper metallic form. 


_. Affuming then for the prefent this fol- 
vent power as an eftablifhed faét, the firft 
and moft obvious enquiry is, whether the 
impregnation has any evident and fenfible — 
operation on the human fyftem. The de- 
leterious effects. of this. flow and infidious 
poifon are at prefent fo univerfally acknow- 
-_ ledged, that it is quite unneceffary to ad- 
duce any arguments in proof of its noxious 
power. The antients were, upwards of two _ 
thoufand. years ago, as well aware’ of its 
poifonous nature, as we are at the prefent 
day, and indeed appear to have been much , 
more apprehenfive of its. virulence, and 
{crupulous in the application of it to pur- 
pofes of domeftic economy, Their precau- : 
tions. may have. been occafionally carried to 4 
an unnecefflary length: this was the natural. — 
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confequence of the imperfect condition of 
their chemical and philofophical _ know- 


ledge. When men were unable to dete 


poifonous matters with certainty, to be over 
fcrupulous in their ufe was an error on th¢ 
right fide. But. their authority on this fub- 
jeGt is of no litle weight, as the very de: 


feéis.of their philofophy would make them 


more careful in their obfervations of fats. 
The moderns, on the: other: hand, in part 
perhaps from an ill founded. confidence in 
their. chemical {kill, and. a confeque vent inat- 
tention to a careful and continued exami- | 


nation of effects, have fallen into an oppo- 


fite error; and the general ule which. has. 


been made of this metal for pumps, water- 
pipes, refervoirs and the complicated ma- 
chinery which in many fituations.is requi- 
fite for the fupply of water, has frequently,, 
Iam perfuaded, been very mifchievous, and. 
in very numerous inftances the un{ufpetied 
caufe of death, - | =e 
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The moft noted of the confequences of _ 
the poifon of lead is the excitement of the _ 
faturnine colic, known commonly by the 
name of the colic of Poitou. In this difeafe, 
~ the ftomach. and inteftines are affected 
with fpafmodic pains, as acute as anythat _ 
human nature can fuftain: and in the ab- — 
fence of thefe with a dull and obtufe pain, 
from which the patients are feldom free. 
The difeafe returns in paroxyfms of the 
fame feverity as at firft, between which there 
are confiderable intervals of eale; and thefe 
paroxyfms often recur with great violence, 
though there 1s every reafon to believe, that 
the poifoned materials have been previoufly 
difcontinued for a great length of time. 
The paroxy{ms of violent pain are of un- 
equal duration, lafling fometimes for a few 
days, at others for a month together; and 
are apt to return every third or fourth 
month. . The limbs at length become be- — 
numbed and paralytic; which fymptom’ | 


oh 


~~ fore commonly attacks the fuperior thati 
the inferior extremities. The pains of the 
bowels affeét the patient, 1t may be one year, 
it may be ten, before the palfy accedes. In 
the progrefs of the difeafe the paroxyfms 
_. become more frequent, the flefh wattes, the 
"appetite and flrength decay, and death is 


__ the certain confequence, unlefs the caufe of 


the difeafe be deteéted fufficiently early, and 
wholly removed. 


- Such are the principal fymptoms,. (it 
were ufelefs to go more in detail) of a moft _ 
cruel difeafe, in the form it commonly af- 
fumes, when excited by the habitual intro- 
 duétion into the fyftem of minute portions __ 
of lead. It has moft frequently been obfer- 
_ ved to arife from the ufe of fophifticated It. 
quors; and J have extraéted this account 
from the defcription of our moft refpefa- | 
ble writers, that the unprofeffional: reader 
- may compare their ftatement with the cafes 
_ to which he is referred. 
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As there is no ground for fipeting 
that this train of fymptoms can be excited. 
by any other external caufe than that here | 
affigned, whenever thefe appearances occur, | 
it may be juftly concluded, that the poifon 
has been by fome means or other ‘introdu- 
ced. In the cafe of the folution by water, 
it muft be granted, that the i impregnation is; 7 
perhaps in all cafes, much weaker than the | q 
folution in adulterated liquors ; and, except 
in the cafe of cifterns, the evidence of which 
is, for the reafons already affiened, of doubt- 
ful authority, I know not that any inftances 
are on record of the difeafe having been oc- 
cafioned by the ufe of fuch water: - But 
this, I believe, has been chiefly owing to the _ 
total want of fufpicion, in the minds of | 
practitioners, of the exiftence of fuch a 
caufe. The bowels are liable-to fo many 
and fuch fevere pains from a variety of — 
caufes, that if there is no paralytic affeGtion 
to excite an alarm, a poifon is the laft thing 
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_ that is fufpeGted, unlefs the employments or 


habits of the patient direét the attention of 
the medical attendants to this point. It 
may be readily colleéted from the accounts 
of candid writers, that more commonly the 


deteftion of the caufe has led them to the 


explication of the fymptoms, than the fym- 
toms to the determination of the caufe. 
The filence then of writers I regard chiefly 
as a proof, that the moft fevere difeafes of 
the inteftines have frequently been afcribed. 
toa. miftaken origin, 3 


To myfelf there have occurred two in- 
fiances of faturnine colic in its genuine 
form from the ufe of the water of a leaden 
pump. They are detailed in the Cafes XII 


and XIII. The difeafes mentioned in Cafe 


II were probably of the fame kind, with 
the addition of the proper and peculiar 
fymptom of palfied fuperior extremities. 


"The inftances here adduced reteive a ftrong 
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éorroboration from the ftriking faéts rela- 
ted in Cafe V on the weighty — of 
‘Sir G. Baker. 

ia Tp neniindi inftances of this affe@ion, 
as in moft others, there are infinite thades 
of difference. That which I have deferib- 
ed varies in many particulars from the form | : 
in which it affeéts plumbers, painters and | 
other workmen in lead, who are occafion< 
ally expofed to the influence of large quan- 
tities of the poifon within fhort periods of q 
time; and is the type to which particular 
cafes approximate in a greater or lefs de- 
gree, but not without much variety and ir- 
regularity in'many of the appearances. In 
moft cafes the pains of the bowels are the 
prominent feature; in a few, the paralytic 
affe€tion. For this reafon, Cafe IV may 
juftly be efteemed an inftance of this dif- 
eafe, though there were never any. very 
acute pains throyghout the courfe of it. 
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2 ™ If accidental circumftances fhould make 
the fufferers ceale. to ufe the contaminated 
water, the difeafe being in its beginning and, 
it may be, for feveral years mild and irregu- 
lar, may. have excited no great notice, nor 
be ever traced to its proper fource, if the 
attention have not been particularly direéted 
to thispoint. An. affe€tion trifling in its 
magnitude and unattended. by any ferious 
confequences, when no longer felt, will per- 
haps be no more thought of.. But fuch af- 
feGtions muft, neverthelefs, be deemed in- 
fiances of the genuine faturnine difeafe, as 


much as thofe of the greateft feverity. Well 
| authenticated relations. have come to my 
knowledge of feveral, who have had pains 

of the bowels during the ufe.of thefe waters, 
which ceafed on a change of refidence; and 
of others who always. fo fuffer. by refiding i in 
fituations, where leaden pumps or pipes are 
known to becommon. But I do not poffels 
any (except thofe which will. be detailed be- 
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low) with which I am fo cireumftantially 
acquainted, as to juftify a particular narra- 
tion. Bain, perfuaded, however, that fuch 
examples are fo far from being rare, that it 
requires only attention to the point in quef. 
tion to deteét them frequently. Apothecaries 
aremore likely to be familiar withthefeexam: 
ples than phyficians, who are commonly con- 
 fulted, only on dangerous emergencies, 


The venerable and Hippocratic He- 
berden has the following remarks in treat- 
ing on the fubjeGt of the faturnine co- 
lic, * ‘I have never obferved the acute 
© fpecies of this colic , except among painters, 
* plumbers or other artificers, who had been 
* expofed to lead or to its fumes.+ In the 


- *® Heberden Comment. p- 333. 


_ + Had this learned phyfician, who, in the work I have 
quoted, confines himfelf to the relation of his own expe- 
rience, (an experience—the refult of a praétice of half a 
century) made his obfervations in the country, he would 
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‘ chronic fpecies, the lead infinuates itfelf 
‘ by fome fecret paflages into the ftomach, _ 
‘ which calamitous circumftance often caufes 
‘ great and infurmountable difficulty in cur- 
‘ing fuch patients. For neither knowing 
*‘ nor fufpeéting how this poifon can be ‘ins 
© troduced into the fyftem, and being theres 
‘ fore unable to guard againft it, unlefs fome 
* accident fhould prevent the perpetual res 
‘ novation of the mifchief, it is impoffible 
* for the patient, by any -_ to be reftored 
‘ to his former mealtiole: ygh: zeit weptiss Soe 


This account amounts, I think, to an 
acknowledgement, that this experienced and 
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have certainly added contaminated cyder to the caufes of — 
the acute fpecies of faturnine colic, This peft is by no 
means extinct, in fpite of the labours of SirG. Baker... Aa 
inftance of it has occurred to myfelf, of great feverity and 
terminating in palfy, a few months ago. It is quite idle to 
hope to eradicate the mifchievous cuftoms, which occafioa 
fuch dreadful evils, by the feeble arms of ce unaided 
by legiflative regulations, = 
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accurate obferver had feen cafes of difeafes, 


and fome of them even fatal, which he judg- 
ed to be: fimilar to thofe arifing from lead, 
and which he fufpeéted to have had the fame 
origin; without having been able to trace the 
fource of the poifon. . Many fuch muft have 
occurred to others, though it may be, that, 
from the want of equal powers of difcrimi- _ 

nation, the fame fufpicions may not have . 
- arifen. Is it inconfiftent with candour to 
_ fuppofe, that mifled by the refult of his own 
experiments, from which he had inferred 
that the water mut be innocent, he negle&ted 
enquiries which would have unfolded the 
| myftery, though they would have led him 
to doubt of the accuracy of his former con- 
clufions? Preconceived opinions are apt to 
exert an irrefiftible force on the moft candid 
‘ minds; and I know not how an obvious truth 
could efcape the penetration of fuch anen- — 
quirer, without duly eftimating the weight of 4 
their influence. | 
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It is a point of _— practical ‘impors | 


tance to difcriminate thefe faturnine pains. of © 


the bowels, from thofe arifing from obftrucs 
tions of the inteftines, from common colics, 
and from cramps and {pafmodic pains of 
thefe organs. Many of thefe~ affeGtions 
emulate in feverity the moft acute paroxy- 
{fms of the true faturnine difeafe, or have 


many fymptoms in common with it. - This 


_ difcrimination is neceflary for a two-fold 
- reafon: firft, that the dete&tion of the caufe 


may lead to its removal, without which it 
cannot be hoped, that any permanent and 
effential relief can be obtained; and fecond- 
ly, becaufe the proper treatment of fatur- 
nine pains is materially different from that, 
of common bowel complaints. Toremove 
obftru€tion and refolve inflammation are the 
chief indications in moft of the ordinary 
difeafes of the bowels, and by purfuing 
thefe with fufficient fteadinefs, confiderable 


_ advantage is frequently gained... But the 
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operation of lead on the fyftem is power- 
fully fedative and debilitating, and direétly 
adverfe to exuberant a€tion. Hence in the 
moft acute form of the faturhine difeafe, 
opium, (which is ftrongly ftimulant on the 
arterial fyftem) is adminiftered, with fafety 
and advantage, in quantities much larger 
ahan can be borne in moft other difeafes; 
bleeding, which is imperioufly requifite in 


inflammations of the inteftines, is here rare> _ 


ly admiflible; and cathartic medicines are 
nfeful, only fo far as they fupport or excite 
inteftinal a€tion, and remove or prevent uns 
natural and morbid accumulations. * The 
pains, of which I am now treating, partici- 
pate in the nature of thofe of the proper 
faturnine colic, or to fpeak more juftly, are 
the very fame, except in degrees and they 
are fill more adverfe to ftrong and repeat- 


a - See Warren, | OF the Colica Pan, in "Med 
Prank vol, 2. p. 68. 
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ed evacuations, from the exhauftion of the 
4 vital powers produced by the previous flow, 
filent and unheeded operation of the poifon 
on the conftitution. Opiates united to lax- 
ative medicines, cordials, and tonics* may . 
be frequently admiflible and neceflary, which 
in common bowel complaints would <be 
more detrimental than ufeful; whilft the re« 
medies, which are often ferviceable in the 
\ latter difeafes, will produce little. or no 
~ benefit in. the faturnine pains. The {mall 
: relief obtained. by common modes of treat- 
ment, or even the injurious tendency of 
them, if purlued too far, are circumftances, 
which may give an attentive obferver an 
infight into the nature of thefe pains, and — 
excite his fufpicions of their caufe, if he 


were previoufly uninformed of it. 


-. But the Colic of Poitou 1s not the on- 
_ Jy form under which the poifon of Lead 
- manifefts its deleterious qualities on animal 
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bodies; and I confefs that medical praQi- 
tioners in general feem to me to entertain 
- ideas much too confined of its powers. 
Though this difeafe has been well known _ 
for many ages, and is deferibed by fome of q 
the earlieft writers of antiquity, yet our 
_ predeceffors entertained no diftinét notions — 

of the neceflary conneétion exifting bes 
‘tween it and its exciting caufe. Lead, 
though acknowledged to be one of its caufes, » 
was not fuppofed to be the only one; which 
difcovery (it is indeed one of great practical 
importance) 1 is chiefly due to the fagacity of 
our countryman Sir G. Baker. This dif- 
covery has, I apprehend, in a degree diver. 
ted the minds of phyficians, from confider- 
ing, whether or not this be the only effeét 
of the poifon, and from minutely enquiring. 


what others it is apt to occafion, which 


though lefs common, are not by any means .— 


unufual, and with which it is their duty to 
be well acquainted, | 
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Certain fa@s render it probable that lead 
does not operate entirely through the me: 
dium of the circulation, nor by nervous 
fympathy ; but alfo topically, affeGing the 
part to which it is immediately applied, 
more than the other parts of the body.* © 
Pewterers and printers, who handle lead very 
much, particularly when hot, are fubject to 
_ palfies, and other derangements of the ner- 
» vous fyftem; but we do not find that they 
are afiliéted with colics, + be settee 


* This feems to have been the opinion of the celebrated 
Hoffman. “His words are, ‘ Cum fucco lymphatico ad 
* nervos, tendines, ligamenta delate, in anguftiffimis illo- 
¢ rum tubulis ex facili quoque herent, et ibidem ftagna-‘, 
¢ tam obftruendo tam irritando, dolores, fpafmos, fpiritaum 
‘ animalium interceptiones et inde paralyfes et contracturas: 
© producunt. Falfum enim eft, in parefi vel contractura 
‘ ventris doloribus fuperveniente, per confenfum adfict 
‘ nervos, vel ip/am peccantem materiam ex primis its 

< per nervos ad partes extremas deferri.’ Hoffman 
opera pathologico-practica, p. waist Hale 1738.—De me- 
tallis mortiferis. ? 


+ Medical Mafeum. vol. 3, p. 416. 
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efficacy of faturnine applications may be re- 
garded as a proof of the fame aflertion.— 
Such applications have no morbid influence 
on thefe parts; the ftate of inflammation 
under which they commonly Jabour (the 
fate which it is intended to countera&) may 
be itfelf the antidote to the poifon. But 
if it be true, that the primary action of lead 
is upon the part to which it is applied, it 
follows, that the faturnine colic is not to be , 
efteemed: to be of the nature of a fpecific © 
difeafe, the regular offspring of this poifon, 
In whatever form or manner it be applied 
to the body: it is merely the confequence 
of its having been brought into contaé& with 
| the flomach and. inteftines in the firft in- 
flance, a circumflance, which, in the way in 
which it is ufually received, muft of neceflity 
_ take place. 


aes Batt theve are matters which have the 
power of fheathing and defending the prime 
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vie from its ation; and in this way the sas 
turnine colic will be prevented, nor will thé 
bowels be more affeéted than the other parts 
of the fyfiem. The evidence of Dr. Cremer, 
recorded by Sir G. Baker,* goes dite@ly to | 

eftablifh this point; and it is fo important 
to the right underftanding of the nature of 
faturnine difeafe, that I cannot forbear quot- 
ingitatlength. * Ofterhout, he fays, is the 
* place of refidence of a great number of 


* potters, who are conftantly ret in 


‘ glazing earthen veflels. Having: : 
‘ phyfic here fifteen years, 1: never silervéa 
‘ among thefe men one inftance of the colic 
© of Poitou; indeed very rarely any affeGtion 
* of the bowels. Their exemption from this — 
‘ malady feems to be entirely owing to the 
* large quantities of cheefe, butter, and fat 
‘ bacon, which is their common food. 
* is, however, obfervable, that, though thefe 


> 


* Medical TranfaCtions, vol. 2, p: 457. — 
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‘. poifonous effluvia are enervated with re- 
* {pect to the prime vie, yet very few of 
‘ thefe men are free from diforders of the 
‘ breaft ; but are fubject to coughs, hoarfe- 
—£ nefs, afthma, and fometimes {pitting of 
‘ blood,’ 


This reafoning is very convincing, as it 
is well known, that the artifans employed in 
the glazing of pottery are commonly afflicted r 
with this cruel malady. The fame is true of ] 
all who are expofed.to the fumes of the me- _ 
tal, which is no other than the oxyd in fo 
fine a powder, as to be fufpended and _ float 
in the atmofphere. Among the {melters of 
Derbythire the complaint is frequent, and is 
vulgarly called the belland.* In the Ger- _ 
man mine-towns, Harzgerode in the prin- — 
- eipality of Anhalt, Clanfthal and Cellerfeld 4 
in the Upper Harz, it is a fpecies of ende- 


Se 


- ® Percival’s Effays. v.1. p. 458. — 
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mic, among all the claffes of workmen, who 
are expofed to the metallic fumes, * fo 
much is applied to the fauces, and paffes 
with the faliva into the ftomach, as to excite 
the colic in its moft tremendous form, and: 
followed by its moft difaftrous confequences, 
From the evidence of Dr. Cremer, combined 
with thefe well known faéts, I conclude, that 
to the produétion of the faturnine colic, it 
 isneceflary that the metal have been applied 
: ‘immediately to the ftomach and inteftines, 
and that it be not involved or combined with 


any matter, which can diminifh its direét 


action upon thefe membranes. t 


Ba. ‘Hoffman de metall. morbif. p. 431. ae 

+ If this hypothefis be juft, no dependence can ‘be Placer" 
onthe accounts given by fome writers of colics having been. 
caufed by the external ufe of faturnine applications, as lo- 
tions, cataplafms, &c. ‘The fubje€t is expofed to fo many 
deceptions, that it requires much ftronger evidence to efta- 
blifh the fact intended to be proved by thefe flatements, 
than any hitherto adduced. Whilft, however, I exclude” 
nervous fympathy, as a proximate caufe of faturnine colic. 
- [ would not be underftood as fuppofing i it to have no in- 
fluence on the production of any of the fymptoms.. § ~ 
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_ \Ner.is this the only requifite: itiseflens — 
tial moreover that the poifon be applied-with 
a certain force, the refult of its quantity; a 
quantity not abfolutely the fame in all habits, 
forthis is contradiéted by every day’s ex- 
perience; but of the fame relative ‘power 
- upon different conftitutions. Let us fuppofe 
that a grain, taken daily for three months, 
will in.a given conftitution excite the collie. 
Half a grain taken daily for fix months wall 
be the fame abfolute quantity ; but it does 
not follow, that this will excite the colic, 
nor even if the whole quantity taken be in- 
creafed {till farther, by continuing the habit 
foralongertime. In fome perfons, itis true, - | 
the {mallnefs of the dofe may be compenfated 
by the accumulation cauled by.the continu- 
ance of the habit. The examples I have 
produced area fufficient proof of the fact. 
But in the great majority of cafes it will be 
otherwife, and the difeafe excited will affume 
a different form, ‘This is analogous to the 


49 


q operation of other fubftances on the body. 
It may-not be eafy to give a fatisfaQory reas 
fon for thefe varieties, in our prefent limited 
knowledge of the laws of animal life. But 
well known and authentic facts put it beyond 
a doubt, that thefe varieties take place. — 


The faturnine colic is not endemial in 
Devonfhire or the other cyder counties dur- 
_ ing the whole year, but is confined to thofé 
; months when the ws wt is ftill new, a | 
the weet becomes oa the noxious matter’ 
in a great measure feparates, and is carried 
to the bottom of the veffel, as the feculen= 
cies fubfide. Tartar is generated during the 
vinous fermentation, the acid of which unit- 
ing with thé lead forms a falt, fcarcely, if 
at all foluble in water; and hence the puri-’ 
fication which ‘the liquor receives, But 
_ though this falt is infoluble in water, it is 
_otherwife in regard to vinegar; this acid dif- 
H 
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folves a {mall.quantity. -No_cyder, nor, £ 
believe, any wine is deftitute of a portion of 
vinegar. If therefore the liquor has been 
“ once contaminated during the firft flages of 
‘fermentation, it is impoflible for it ever to 
become pure; except by procefles, which 
would render it unfit for drinking.* 


- Thus that the colic is only endemiat 
whilft the cyder is new, is not owing to the 
liquor having been entirely divefted of the 
faturnine impregnation, but to the quantity 
of the poifon having been fo much dimt- 
nifhed as to be no longer able to excite this 
peculiar difeafe. That the liquor is on this. 
account become wholefome, I prefume there _ 
are few who will be inclined to believe. But — 
what is the form and fymptoms of the dif- | 


eafes, which, in this condition it occafions, 


Ed 


'*® See Fourcroy, Memoire fur la nature du Vin lithar-' 


gyré, in the Hiftoire de I’ Académie Royale for 1787. 
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has not, as far as I know, been armies: 
deferibed by medical writers, 


We have, however, a very lfatisfaGtory ac- 
count by Zeller, as quoted by SirG. Baker,* 
concerning the effeéts of wine impregnated 
with litharge, on fume of thofe people who 
drank only {mall quantities of it. He ob- 
ferves Thofe who ufe this liquor daily or 
‘very often, but not in quantities large 
€ enough to caufe intoxication, receive no ; 
diate injury from it, but by flow de- 


« pies fuffer various fymptoms of difeafe; 


* as thefe are trifling in the beginning they 
‘ difregard them, and have not recourfe to 
‘ medicine; but fucceflively, they perceive | 
‘ a painof the left hypochondrium, a weight 
© of the flomach, inflation and (tabem) a 
‘wafting of the flefh.’ Thefe effects, though 
in appearance lefs fevere than the fymptoms 
~ Medical TranfaGtions. vol. 1,.p.260. 
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of faturnine colic, are in their confequences 
equally formidable, and in the end equally — 
fatal... . | oe | 
- I have premifed thefe obfervations, as I~ | 
hope they throw fome light on the action of 
the faturnine poifon; and astheyenableme 
to give a fatisfaGtory anfwer to a queftion, — 
that has been frequently propofed to me,in — 
the form of an objeétion to my fentiments — 
concerning the noxious power of thefe 
waters. If, itis afked, this leaden machinery _ 
be really fo mifchievous as is fuppofed, how 
happens it that the faturnine colic is not 
ROMTRAB. OVEF the whole kingdom, and en- — 
emial in thofe places, where this machinery ; 
is in common ule? The objeétion is cer- — 
tainly fo far well founded, that. it muft be 
acknowledged, that the faturnine colic, 
though probably much more frequent than — 
is commonly fuppofed, is but of rare occur- : 


rence, nor are even the pains of the bowels, 


$3 


which participate of its nature, by any means 


_ frequent, regard being had to the great num- 
ber of perfons, who are in the daily habit of 


ufing fuch waters. Sh rewihty 


There are two reafons. which | may--be 
given for this fact. The firft is the minute- 


-nefs of the dose. In my aflay of a water, 
_ which I fufpeé to contain much more lead 
than is common, I calculate that the quane 


tity diffolved is little more than a tenth of 
that, which has been faid to be contained i 
wine adulterated by litharge. — 


A. fecond obftacle, and one which is 
perhaps ftill more powerful, is the peculiar 
manner in which the metal is combined, as 
it is found in thefe folutions. This is not _ 


the place to enter at large upon this fub- 


¢ 


je&: it is enough at prefent to obferve, that 
itis involved more or lefs completely in all 


: of thele waters with a matter, which feems 
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to be of a vegetable nature. This union is 
in many cafes fo perfeét, as to require the { 
application of powerful chemical agents to | 
diffolve the combination, and exhibit it un- 
der its common forms and relations. Thus 
it would appear, that the ftomach and in- 
tefltines are defended from its immediate 
ation, in fome cafes totally, in all partially; 
and thus are the pains and fpafms, which 4 
are the confequences of this immediate ac- 


tion, a 


eae saa BaF con inl at pate ook = 
RETR OT eee eee eo we Se : 


For each of thefe reafons, to confider’ 
only the operation of lead on the prime 
vie, is to have a very imperfect view of its 
powers; it is neceflary, if we would enter- 
tain juft notions of the fubye&, that we take | 
a far wider range, and examine its influence. 4 
under all its modifications, and on all the’ — 
parts and funétions of the body. It is ‘my 
bufinefs then to enquire in this. place, what’ 4 
other difeafes, independent of - the faturnine’ 
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colic, it is-apt to” excite, when gradually ‘in- 
troduced into the fyftem.- - Butrhere, I fear, 
we fhall receive but a faint and glimmering 
light from medical authority. ‘It is com- 
monly acknowledged as one of the parents 
of chronical and lingering difeafes; it* has 
been fuppofed to operate as a flow porfon; 
and even it has been afferted, that in fome 


countries it has been made fubfervient to 


fuch nefarious purpofes. Happily our man- | 
ners have exempted us from any knowledge 
of the confequences of fuch unprincipled. 
attempts; and it may be fafely afferted in 
3 general, that we are ftill very imperfeétly 
acquainted with the forms which the mala- 
dies engendered affumes. What thefe are, 
—what the places which would be affigned 
to them in nosological fyftems,— whether 
they are permanent and invariable—or whe- 
ther they differ in different habits, ortin fuc- — 
ceflive {tages in the fame habit,—on thefe 
and many other. interefting queftions con- 


5 

refed with the fubjeét, little or no light 
has as. yet been thrown. How indeed can 
it be otherwife? The caufe itfelf, except. 
when the effe@ produced has been confined 
to one regular feries of fymptoms, viz. co- 
hie and palfy, has almoft always efcaped ob- 
. fervation: it % no wonder then, that the 
_effeéts have been involved in equal obfcuri- 

ty, and ae over in filence. | 


~The few obfervations, which my limit. 
ed opportunities have enabled me to make, | 
¥ have accurately and faithfully detailed. | 
Thefe, I hope, may have their ufe in excit- q 
ing the ferious attention of phyficians and 
of the world in general to an obje@, which _ 
involves the health and comfort of fuch — 
numbers of perfons. ‘Though the inftances 
} have adduced of its deleterious power are 
by far too few to juftify any broad and ge- 
neral conclufions on the nature of the dif. — 


cafes produced, they are enough to prove 
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j abunslasiiles that the evil i is of an evident and 
_ palpable magnitude. _Thope they may ferve 
as the foundation of a ufeful building: it is 
the duty of thofe, who poffefs the advantage 
of a.wider range of experience than myfelf, 
to ere€t the fuperftruéture. I cannot pre- 
tend to have difcovered any fure diagnoftic 
fymptom, or train of fymptoms, by which 
difeafes from this caufe may be with cer- 
* tainty diflinguifhed; and from which the 
_ caufe itfelf may be detefted and removed. 
Still there will be-found confiderable refem- 


blances in fome features of the elke to be 


| related; and I hope they may in fome 
meafure ferve to affit.and guide others in 
their invefligations. : 


If the difeafe-put on the genuine form 
of faturnine colic, there needs only a faith- 
| ful enumeration of the {ymptoms to prove’ = 
_ its nature and its origin; nor is the demon-" 
tration imperfe&, though it fhould termi- 
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nate fatally. But in an argument of the na- ' 
ture of that with which we are now coi- 4 
cerned, “fatal cafes are hardly admiffible ; 
as inferences drawn from fuch muft bein 4 
their nature rather vague and conjectural. 
There 1s only one method of afcertaining 
the truth, and of eftablifhing, with the force 
of a moral and praétical demonftration, that : 
the effeét is alligned to its juft and legiti- 
mate caufe. It is neceffary, that the difeafe — 
in queftion have been of fome confiderable — 
duration; that the innate powers of the fyf- 
tem have feemed unequal to its cure, and | 
that medicine, applied by perfons not fup- . 
pofed deficient in ordinary fkill and difcern- _ 
"ment, have failed to afford any permanent _ 
and effential benefit: if under thefe circum. _ 
flances, by the change of water only, the 7 
difeafe begins gradually to wear away and — 
finally difappears, the proof is as perfeét as ] 
can reafonably be required. Much’ confir- : 
mation will be given to the opinion, if fe- ‘ 
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) veral, who have equally ufed the fufpeéted 


water, have had their health impaired ; 


‘though, on the other hand, the efcape of 


-fome by no means warrants us to infer that, 


with regard to others, our fufpicions are 
groundleis, — 


The appearances I have. obferved are 
not.at all regular and uniform in every fub- 
je@, but on the contrary are very differ- 
ent in different habits. This variety 1s not 


— inconfiftent with the acknowledged. laws 


of the fyftem. Befides the common varia- — 


tions of age and temperament, the predif- 


| pofition to various difeafes is implanted with 


the firft principles of the frame; the different 
organs of the body being endued. with fuf- 
ceptibilities of external or internal impref- 
fions, which are unequal in different bodies. 
All fubftances when received into the circu- 
lation are applied to the whole body, and 
perhaps-not a fingle organ is totally exemot- 
I 2 
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ed from the action of their fpecific powers. 
Each muft therefore fuffer in the order of its : 
peculiar fufceptibility, which circumftance is . 
of itfelf an abundant fource of variety in the _ 
confequent phenomena. If to this we add 
the infinite diverfity in the fympathies of the 
parts with each other, or with any particular 
organ, we can feel no furprize at the num- | 
berlefs varieties and indefinite modifications 
which appear in the refults, 

kebdiieds is neceflary to obferve, that much 
relief can rarely be expected immediately 
or very foon after the difcontinuance of the 
, water. The difeafes engendered by lead | 
feem nal be in their nature lingering and ; 
chronical. In cafes where preparations of _ 
this metal have been given as a medicine, — 
and its ufe continued but a very fhort time, ; 
it has been known to occafion a difeafe of “4 
fuch obftinacy, as to require a very confider- — 1 
able length of time for its removal. Thus 


61 


we are informed that four grains of ceraffa 
acetata, taken for no longer a time than : 
three fucceflive days, “occafioned intolerable 
uneafinels in the bowels for fome months.” # 
__ It is a commonly received opinion, found- 
ed, I believe, on atual obfervation, that the 
~ longer the force of this poifon has been ac- 
cumulating before producing evident dif- 
eafe, the more dangerous has been the dif- 
eafe when produced, and the longer has — 
been the time required for its effe€ts to wear - 
off. This is known to be the law obferved, 

‘when it has occafioned faturnine colic, and 
in this inftance we may fafely confide in 
analogical reafoning, though the fymptoms 
be anomalous. As in difeafe from poifoned 
waters, the evident mifchief is much more 
flow and gradual than in all others, that 
have been hitherto noticed, the fame law 


may be expected to hold good in a fill 


* Medical TranfaGtions, yol. 1. p, 90g) =" 
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higher degree. Accordingly in the inftan- q 
ces which have occurred to myfelf, the re- q 
- ftoration to health has been very gradual: 
three or four months have been required, — 
before a confiderable amendment has taken _ 
place; a twelvemonth or more, before the 
complete re-eftablifhment of the health, 


Though the caufe of difeafe have been ; 
juftly affigned, it will be in vain to hope — 
that, in every cafe, health can be reftored j 
to its former integrity, by difcontinuing the 
ufe of the water. This, it is evident, muft ' 
depend on the nature of the difeafe, the 
firength of the conftitution, the degree of 
exhauftion fuffered by the vital powers, and 
various other circumftances, which may be \ 
_ peculiar to each individual patient. The ; 

_recovery from the ordinary chronic fatur- 
mine colic, when it has been of long duratt- 
on, and the ftrength has been greatly im- 
paired, is commonly very imperfe&t; and — 
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the fufferer is too often doomed to {pend the 
‘remainder of his days in a hopelefs ftate of 
valetudinarian infirmity. When the ex- 
_ hauftion of the powers of life, from the 
caufe we are now confidering, has been car- 
ried an equal degree, there can be no grounds" 
for expecting a more favourable termination. | 
_ I muft acknowledge, however, that fome of 
the cafes, which have occurred to mylelf, 
bore fo unfavourable an afpeét, as to occafion 
no {mall anxiety for their iffue. Thefymp- | 
toms, perhaps, were purely faturnine, un- 

mixed with conftitutional difeafes or organic 
alterations of the vifcera. Had fuch affec- 
tions been fuperadded, recovery would moft 


probably have been impofiible. 


One affertion I may venture to make 
_. from repeated obfervation, and I dare fay it 
will be found univerfally true. It is that 
the poifon has a much more evident and 
_ more fudden effe€t upon thofe who have — 
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been once ftrongly affeed by it, than upon 
others. © The conilitution fo far from. be- | ; 
coming reconciled to it by habit, is rendered 
more and more fenfible to its irritation. 
This fa& I fuppofe it isintended to exprefs, 
when perfons fay, as they frequently do, | 
that the effeGts of lead gradually accumulate 
in the fyflem. J have feen a delicate female, | 
who had returned home from fea-bathing | 
after illnefs with a frefh complexion, and 
every external mark of firmer health than © 
{he had enjoyed for years, lofe her-colour _ 
and contraé& the appearance of languor and 
il health in a fortnight or three weeks. — 
Three or four years would not have effeéted ' 
the fame change on the appearance, previous _ 
to the conftitution having undergone the 1 
faturnine irritation, Nay, lefs than a week : 
has. been fufficient to make repeatedly a j 
fenfible change in the complexion, in a — 
young lady who made no complaints about ‘ 
her health, and ina fituation where no other. q 


reafon could be affigned for the alteration, 
than the taint, which all tn water uled i 


her had received. 


It is on this aceount effentially necef- 
fary, that thefe patients be inftruéted to be 
_ moft» minutely attentive to avoid in their 
_ diet all articles, which may be fufpetted to 
have by any means contraéted a fimilar 
taint. Their food and their liquor fhould 
be free from the fufpicion of impurity. All | 
{weet wines not made at home,—fweet cy- 
der,—meat falted in leaden troughs, —milk 
kept in leaden veffels,—all fuch things, the 
ufe of which is fufficiently hazardous to the 
found, may be of ferious detriment to thofe 
afflifted with thefe complaints. The culi- 
nary veflels fhould be examined; in fhort, 
a {crupuloufnefs, which may be almoft ridi- 
culous in common cafes, fhould be here {e- 
rioufly enjoined. It has been directed. very 
properly in affections feemingly faturnine, 
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but in which the fource of the poifon has 
eluded. dete&tion, that the patient fhould 
take a journey, to Bath for inflance ; with 
the intention, both, that the health may be 


improved, and the introduétion of new poi- 
fon be prevented by a total change in the 
daily habits of life. But the patients; whofe 
cafe I am now confidering, fhould rather be | 
advifed to remain at home, that the mif- | 
chief, which they have there been taught to 
avoid, may not be inadvertently encounter- 


It is not enough that the pump or 
pipes be removed: it is moreover neceffary 
to clean out the well thoroughly. The 
matter which has been corroded from the 
lead falls into the well, and though its: : 
quantity may not be very confiderable, yet q 
from the ftate of divifion to which itvhas — 
been reduced, it ftill communicates pernici-: 
ous qualities to the water. This I have: — 
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taint will become exhaufted in time ;~ 


learned from experience, though I have no 
yet had an opportunity to form corre@ no- 
tions of the ation of this matter by fynthetic 


experiments. Of courfe, the fource of ee 


as the quantity diflolved at once is fo very 


minute, it may be readily fuppofed, that, 
without this precaution, it may continue 
even for years. | 


Phis vincssliaie of ahi fyftem being 
rendered by habit more:fenfible of the-fa- 


turnine irritation, may ferve to explain how 


it happens, that perfons who have fuffered 


the lead ‘colic, are fo liable to frequent re- 
lapfes of their. complaint, for a long time 
after they have appeared to be no longer 


expofed to the poifon. One patient, out of 


a very numerous family of domeftics, who 


had been affli€ted with the colic of Poitou 


from the ufe of an adulterated white wine, 


_ is faid by Warren to have relapfed five years. 


K2 


= 

after the accident, to have fuflered nine re. 
turns of the colic afterwards, and, at the | 
iftance’ of fixteen years; to be in the chro- 
nical ftate of the difeafe, with the fingers of 
both hands paralytic.* In this very un- 
happy cafe, fomething may certainly be al- — 
lowed to the power of habit, the influence 
of which both over the continuation and 


the recurrence of difeafes is very great: but — 
I cannot help fuppofing, that the patient — 
muft have been expofed to the repeated ac- 

ref the poifon. It may be, that the — 
frefh portions, which were introduced, were — 


fo minute, as to have had no fenfible opera- 
‘tion on found conftitutions, and therefore : 
wholly eluded obfervation. This fuppofition | 
is certainly the moft confolatory to the af- 
fli@ed, as it affords them the profpect of — 
fome alleviation to their fufferings, for the : 
encouragement and reward of a continued 
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vigilance on their parts. It is not at all ims 

poflible, that this increafed fufceptibility of 
the faturnine irritation may continue weeps 
the whole a tabi oe of life,» ) 
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_ So far have Fa oeee of “a dive and 


nédiate influence of the porfon on the 
frame: but it is highly probable that, by 
confining ourfelves to this point of view, 
we fhall {till entertain too narrow and partial 
conceptions of the fubjeét. Nothing i in abe 
animal fyftem operates alone; but 1 
agents are perpetually exerting fisckkeaneows 


forces, which either confpire with or coun- 
teraét their refpe€tive tendencies. Without 
pretending to offer any very minute or re- 


fined theory of the mode in which this mi- 


neral aéts, it will be readily allowed to be 
a new force * introduced into the body, di- 


*] ‘beg leave to fubmit to medical theorists the propriety 
of uling this word, or fome one equivalent to it, inftead of the 
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reGily-and ina very high degree debilitating 
‘every funétion, where we can trace its ope- 
ration. » Independent then of any fpecific 
powers it. poffeffes, it cannot be doubted, 
that it muft concur and con{pire with all 
the other direét caufes’ of debility, that it 
‘will-heighten their powers, and aggravate 
their effeéts. The refult of fuch.a concur- 
rence of different caufes mutt neceffarily be | 
complicated; hence there will bea great q 
difficulty, if not an utter impoflibility of dit 
tinguifhing how much ought to be attributed 
to one of the agents, and how much to the 
others. Such influences they are, which — 
call into life the innate germs of difeafes, : 
that-are latent in -moft bodies, and which — 
might perhaps have fo continued, but for — 
the operation of foreign and accidental cir- 4 


‘much ufed and greatly abufed term ffimulus. Itisatleaft 
7 unambiguous, and, in cafe of its reception, the word ftimu- 7 
jus may be again reftored to its juft fignification, viz. afub- 
ance which diredtly and fenfibly increafes animal action, 


 éumftances. © It feems then not unlikely; 
_ that a very numerous tribe of difeafes, 
_ which are acknowledged to be the offspring 
ee: debilitating forces, may have frequently 
been excited by this concealed and infidi- 
ous mifchief, Such are ferofula, phthifis 
__ pulmonalis, dropfy, chronic rheumatifm, dy 
_ pepfa and bilious complaints, hypochondria- 
j fs, and the hoft of nervous complaints, 
_ which infeft modern life. The poifon itfelf 
would be ftill more effectually concealed, 

than where it has produced its fpecific ef- 
feéts, by putting on the mafk of well ee | 


_ forms and affuming familiar names. I con- 
fefs myfelf to be unprovided with faéts fuffi- 
cient to fupport and eftablifh this hypothefis 
on a folid bafis. The marked circumftance 
at the conclufion of Cafe VIII is, however, 
much in its favour: and-I hope that the faGts 

recorded in Cafe X may not be undeferving. 
attention. It certainly feems fufficiently. 
conformable ‘to the operation of other fub- 
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tances to ‘merit a particular enquiry, and — 
irmed or refuted i future _— 


But notwithftanding the effets of thefe 
‘waters is in many cafes fufficiently palpable, 
it muft be acknowledged, that the great ma-_ 
jority of perfons, who ufe them, receive no 
immediate or fenfible injury. Indeed it 7 
cannot be conceived poflible, that the cuftom | 
of employing lead, for the purpofe of con- _ 

aining or conveying water, could have ever — 
prevailed in any great degree, if a confider- 
able proportion of thofe who drank the wa- 
ter had been found to have their health im- — 
paired within the courfe of a few years. 
Such an effe&t would have been too grofs 
toefcape the obfervation of the multitude. — 
This feeming general fecurity has rendered 
mankind blind to the injury fuffered by in« — 
dividuals, and, I doubt not, will make them: : 
flow and difficult in admitting the doétrine, 
which it is my objeét to eftablith, 
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_... The main caufe of this apparent falus 
_. brity can be no other than the very minute 
| quantities of the metal, which are commons 
ly taken up by the water. Different {prings 
have unequal folvent powers; and probably 
_thofe, which are moft corrofive, are likewife 
the moft powerful folvents. Much too, it 
is evident, muft depend on the time that the 
metal is kept in contaét with the water, and 
the quantity of furface which is expofed to 
its a€tion. Very fhallow wells, the water of 
which is much ufed, muft, other circum- 
ftances being equal, be the leaft noxious, 
Long pipes, clofed at one extremity, are the 
worft -of all, . Cifterns are double danger- 
ous; af their ufe be continued, let them at 
leaft be covered, to exclude leaves, dead, 
flies and other accidental impurities, The,’ 
water which is turbid, (there are fome, 
which acquire a milky whitenels) muft be 
more than common. noxious: the matter 
which eccafions the cloudinefs feems to. be 
L, 
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the fame as that which incrufts the metal, 
formed under our eye.. Thofe pumps’ or 
pipes which frequently want repairs cannot 
but be very unwholefome. Pipes through 
which there is a conftant current are >the 
— Teaft-fufpicious of all. Butthewaterwhich — 
pafles ‘even through thefe, when they: are q 
of a'very great length, with curvatures’ in | 
them, anda difference of elevation in their 
courfe, betrays figns of a metallic impreg- 
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..° ~ However. minute may be the quantity 
_of noxious matter taken up by moft waters, 
T-am perfuaded, that in moft cafes it is 
‘enough to have a fenfible influence on ten- 
der and delicate habits. © As far as I can 
| conjeGture by the appearance with precipi- 
. tants, there are very few waters more pure q 
in-themfelves, than thofe of. the Priory 7 
Pools, which fupply the water works of the — 
town of Warwick, and few: which are lefs 


oa, 


tainted by palling through the leaden pipes, _ 

‘The diftance from the town is nota quarter | 
ofa mile, and many: of the pipes are fiill | 
of wood. I cannot attribute-any ferious 
ilnefs to the ufe of thefe waters alone ; 
theugh I muft confefs that, my. attention, | 

till- within this laft year and half, not hav-- 
ing been direfted to this point, many. fa&ls 
illuftrative of the queftion may have efcaped 
me..» But in one family, which has:now ufed 
no otherthan thefe waters for saan sean: 


young ladies may be fulpetted tohave receiv- 
ed'injury from them. < One ina iin 
laft. two: years, become much thinner. and 
has frequently flight pains of the bowels: 
all have loft: their colour and-the healt 1inefs 
of their complexion; and one has. repeat- 
edly regained the frefanefs of ~health, by — 
occafional abfence from the town. How 
foon it-vanifhes-on her return home has. 
been;already mentioned. * All this would 

SS om See page 64, ad finem.. Ses TO 

L 2 


78 


are 


not be called difeafe, firi€tly fpeaking; but 


it would probably terminate in difeafe of the 
moft»ferious nature, if the caufe were ne- — 
d or mifunderftood. 


oer + 
¢ Pere 


. The great. minutenefs of the dofe is. in 


part compenfated by the very abundant ule, ’ 
which is made of the vehicle of the poifon. 
Befides drinking it pure, we ufe it hourly 
in our tea and our coffee, in our beer and 

ur domeftic wines. It enters into our bread 
ino of the preparations ufed at our 
tables. It were idle to enumerate all the 


ways in which we are conftantly receiving 
it. ites we employ water in our kitchens — 

boiling our food, a portion adheres to j 
ends is probably abforbed by the meat, and _ 
by the vegetables in abundance. 


The fecurity of the majority amounts 
tono more than a prefumption in the favour 
of any individual, which may or may not 
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be confirmed by his: own experience. In- 
- dependent of the morbid fufceptibility of 
impreffions, which diftinguifhes weak ha- 
bits, there is much variety in the original 
conftitution of the human frame, which oc- 
_ eafions a correfponding variety inthe effeét 
| ofequal-forces.. This appears with much > 
_ ftrength in the very different quantities of 
this metal, which different perfons fuftain 

-withoutapparent injury. Even the majo- 
rity of thofe perfons, who have = poss 


 . misfortune to ufe wine adulte -ated 


tharge, fo ftrongly as to occafion the death 


_ of fome, appear to have efcaped with little 


4 injury.. The teftimony of Zeller eftablifhes 
this remarkable fa@. ‘ Many,’ he informs 
us, ‘nay, multitudes efcaped uninjured, 
* though they ufed-the liquor even to intox- 
* ication;—others were but flightly affeét- 
‘-ed.* Thofe then who ufe thefe waters, 
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becaufe the: bulk» of: mankind» perceive no 


iate ill effect from them, are making 


experiment upon their own perfons, of _ 


which they may find reafon to :repent when 
it is too late. . The cafe of each individual 


muft in truth be efteemed fingular -and_pe- 


culiar to himfelf: confiding to the experi- — 
ence of others is a ground of fecurity which 4 
‘may prove wholly fallacious: the danger — 


—— 
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Hardly lefs fallacious 1s a confidence 4 
in-a prefumed and pretended experience of . 
our own. For firft, as the powers of lead 
gradually and imperceptibly accumulate in q 
the fyftem, the folution, which was formerly 
innocent in appearance, may finally ceafe to . 
be fo; and it is not likely that the change 4 
can be juftly eftimated, but by thofe who j 
are thoroughly informed of the nature of ; 
this poifon,. Secondly, the original.:powers : 


can be with certainty obviated, only by q 


on. + Under. thefe various and: 
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of the fyftem are, from caufes both internal 
7 and external, in a ftate of perpetual flutue 
ation.’ Hence it is that a force, the energy 
of which is at one time imperceptibly mi- 
_ nute, may at another. produce an obvious 
_- and palpable impreffion. In infancy, in 
youth, and again in the decline of life, the 
_ ‘powers of refifting morbific forces are more 
4 weak and imperfect: during the vigor of 
: - middle life the powers of confervation have 
_ reached their higheft ftrength and perfe&i- 


changes of the frame, it is neither impoffible 


nor improbable that the fubftances, which 
have been ufed for a feries of years with 
* apparent impunity, may, notwithftanding be — 
eventually the occafion of difeafe and of 
death. — Oe gts ee | 


~* If the purity of water is of confequence. 
to every: perfon, much more fo is it to the 


fick and the valetudinarian, Befides the 


f 


debility which expofes them, more thay j 
others, to the influence of minute irritations, 4 
they are-commoily obliged to make ufe of 
liquids in-much greater quantities than per- 
fons in health... Thirft.is a concomitant of | 
almoft all kinds of ferious illnefs.. From the : 
feeblenels of the digeftive organs, another 
concomitant of moft difeafes, the aliment of 


_ fuch perfons confifts chiefly of fluid matters, : 
On. every -account then, the ule of thele 
tainted waters may be expected to be more ~ 
_than-commonly: mjurious to the fick and 4 
the valetudinarian, and frequently to pre- : 
fent a powerful obftacle to the reftoration 
- ofthealth. ‘The prejudices; which will na- 

tually influence the patient, and perhaps — 
the medical attendants, will ferve to increafle | 
the hazard. For, having ufed the fame wa- ‘ 
ter when in health, perhaps with little or no 
fenfible detriment, they will be flow in ap- q 
prehending and difficult in admitting that 
to be iow pernicious, which a fancied ex 
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perience had made them formerly believe 
to be perfetly innoxious. The attributing 
too, and, it may be, rightly, the origin of 
their illnefs to other caufes, will bé-apt to 
confirm them ftill more in their error, and 
to divert their attention from a main caufe 
of the continuance of their Veer] 


condition. 


I know not whether the peculiar late 
of combination in which the lead is found 
in all fpring water partially, ‘and in mane 
particular waters completely, and which I 


have fuppofed to defend the rime vie from 
its immediate action, may alfo render it lefs 
powerfully noxious on the other parts of the 
animal fyftem. This, to be admitted re-— 
quires to be eftablifhed by ftrong evidence: 
and as long as that is deficient, it is furely 
the part of prudence, that our ignorance 
fhould be enlifted in our defence and em- 
ployed on the fide of our fecurity.- The 
M 
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prefumption itlelf affords but very feeble ] 
| grounds of fatety, fince I have found water : 
drawn from the fame {pring contain the me- 
tal-under different forms of combination, 


when examined at feparate times, 


_ The variety of appearances prefented 
by the waters of the fame place fuggeils 
the propriety of a further caution againft 7 
being deceived by falfe analogies. It is — 
that there is’ great hazard in prefuming on — 
fuch grounds, that becaufe in any particular q 
town or diftri€t leaden pumps have been — 
commonly ufed without any perceptible de- : 
triment, there are not particular fprings in 
the fame diftri& where the praétice would _ 
be very pernicious. Scarcely any two was 
ters have exattly the fame qualities, and they : 
are often found to be extremely different at : 
an interval of no more than a few yards, q 


* 


The queftion of the greateft magnitude ; 
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as it regards fociety in general, fince it ree 
gards the health of a great multitude of its 


members, remains ftill to be’treated. It is 


to enquire what is the effe& of thefe waters 


Are they really inert upon that immenfe 
number of perfons who are confuming them 
daily with apparent impunity? Is it a true 
or an apparent falubrity only, which — 
— 
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If thefe folutions have no ‘othe r ill ef 
feb than promoting a coftive habit of iti 


_ (an effeét of which, I fappofe, moft perfons 
will allow them capable) this is of itfelf an 
evil of no fmall magnitude. This habit és 
alone a great and conftant inconvenience; it 
forms obftru@ions which give rife to dan- 
gerous and often fatal inflammations; many 
of the moft fevere difeafes, which affli@ our 
frame, are its offspring, either immediately 
or indireGily, and all difeafes-whatever, 
M 2 
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: whether acute or chronical, are from this : 
circumi{tance frequent! y rendered obftinate 4 
and intraGtable, as from its removal they 4 
frequently become mild, and yield to the ‘ 
efficacy of medicine, or even to the confers : 
vative powers inherent in the fyftem. 4 


_ The celebrated Darwin, living in Derm _ 
byfhire, where lead mines are fo abundant, — 
had a fufpicion, that minute portions of the- : 
mineral were the exciting caufe of the 
Bronchocele, fo common in Alpine coun- — 
tries. He communicated and fupported 


this Opinion in a correfpondence he enter- 4 
tained on this fubjett with Mr. Wilmer; q 
and I regret much, with the latter gentle. j 
man, that his letters are not now in exift- q 
ence. In the Zoonomia * he feems inclin- 
ed to afcribe the difeafe generally to the 
ufe of the water of the Derwent, fupplied 
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from the mountainous part of the country, 
_ but without making a particular {pecificati- 
on of the matter which he oni oueated 
fas noxious, apy 
In Coventry too this difeafe is thought 
to be more than commonly frequent, and 
Mr. Wilmer thinks that thofe, who ufe the 
_ water of the Swanf{well pools, are the moft 
 affli&ed with it. Both the waters of ‘the 
_ Derwent at Derby and the witinatiiende water | 
at Coventry pafs through leaden. and 
each take up fome of the metal in ear psi 
fage. Icould not dete& it in either of thefe 


waters, previous to their contaét with the 
metal. But the Derwent water feemed to 
have metallic matter either diffolved by or 
mixed with it; the quantity I had to exa- 


_ mine was too minute to enable me to deter- 


mine its particular nature. 


Without pronouncing on this hypo- 


thefis, which at leaft merits notice’ from the _ 
deferved celebrity of its propofer, I return ; 
to the weighty queftion laft propofed—viz; _ 
What is the effe& of thefe tainted waters ] 
on the health of that great multitude of — 
perfons who habitually employ them? Some . 
are fo ftrongly charged with the metal as 
to prove real poifons in the courfe of a few — 
years: many fhow the fpecific effeéts of the j 
lead; and I think I have rendered it pro- — 
bable; that all have a fenfible effe@ on weak 
and irritable conftitutic 
peculiarly fufceptible of the faturnine irrita- 


ns,orthofe which are _ 


tion. Can they then be reafonably thought q 
wholly innoxious upon any ? Is it not in- 
finitely: more’ probable that all muft feel 7 
ina greater or lefs degree their influence, } 
in debilitating the frame, exhaufting the vi- 
tal energies, exafperating difeafes, accelera- : 
ting the advances of old age, and finally in : 
fhortening that period, which would other- _ 
wife be allotted to human life? 


a7 


goo 


I may be told perhaps of perfons who, 
under thefe circumftances, have enjoyed a 
feries of good health, and have arrived at 
old age without the fufpicion of injury. 
But may not the fame be faid of many who 
indulge in pernicious habits of all kinds? 
It is notorious, that there are perfons ad- 
di€ting themfelves to the intemperate ule of 
{pirituous liquors, who attain to a vigorous 
old age, in fpite of the irregularity of their 
habits. But even in this cafe it is likely | 
that the fot, who dies at feventy, would 
have reached fourfcore, had he not been 
prevented by his vices, It is impollible to 
determine precifely the period of old age. 
But if a man, having arrived at his clima- 
terick, begins to decay, and after a few years. 
or a few months of bad health finks into 
the grave, all the world prefumes, without 
any further enquiry, that fuch a death is no 
more than yielding to the inevitable necel- 


fity of our nature. ? 
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"Po eftablifh beyond contradi@ion the — 
reality of the evil, and to form fome con- — 
jectures or calculation of its magnitude, re- _ 
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quites an extenfive refearch. Bills of morta- 
ity are the proper bafis of fuch an invefti: 


gation; and if they can be made to furnith — 


_ unexceptionable data for the purpofe, very 
important indeed may be the advantages ~ 
derived to fociety from them. In what 
woe the ano mt te fhiould be a ance is fo 


ficulty is to determine the fidantTbone which : 
may fupply the neceflary materials for fuch a ’ 


calculation. But, I doubt not, many fuch 


may be difcovered in various parts of the q 
kingdom. Even the records of private fa- — 
“milies, as to the number of children which — 


have been reared, and other obvious en- q 


quiries, may in fome circumftances furnifh 


us with ufeful and fatisfactory refults. But — 


this labour I leave to the zeal and imduftry 
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of thofe, who may -become fenfible of the 


utilityrof fuch an undertaking. 


_ -*s» The metropolis of the: kingdom is, I 
| ) apprehend, as much, if not more interefted_ 
in the object of this enquiry, than any other 
town in Europe. The Thames and New 
River are the principal fources from which 
this great city is fupplied with water. Nei- 
ther of thefe waters are conduéted through 
lead, except for a fhort diftance. through 

the {mall collateral branches, which convey _ 
it from the main pipes to the {eparate 
houfes. In thefe. the fluid ftagnates and I 
have found that {mall quantities of metal- 
lic: matter are diflolved. There are other 
water-works for the convenience of par- 
ticular parts of the town, but of what 
materials the pipes are formed I have not 


as yet learned. 


- :Dhefe pipes cannot be entirely harm. 
N 
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lefs, though they convey the water through ' 

fuch fhort diftances. But the cifterns with _ 
which, Iam told, almoft every houle is fur- | 1 
nifhed, and alfo the apparatus for convey- q 
ing it to feparate apartments, which are 
very common in the better kind of houfes, : 
are what I fufpeét to be produétive of inf 
nitely. greater mifchief. Thefe, I fuppofe, 
have been gradually extending and increaf- 
ing in number, and the ufe of common q 
pumps diminifhing in the fame proportion. } 
Refiedex:thiescaney femsply, frou» gugnipscin So : 
populous a place, and particularly in dry. { 


feafons, to keep them in repair and renew 
them when decayed is attended with much 
expenfe,; and with ftill greater trouble and 
inconvenience. On this account, it may be 7 
expetted that, where water can be procured 7 
by other means, common pumps will be gra- : 
dually negleéted, and fall into difufe. . bafk q 
then whether, through the whole of the laft ; 
century, the ufe of the Thames, and parti- q 
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 cularly of the New River water, has not 
been increafing ; and in confequence whe- 
ther there are not at prefent a greater number 
of cifterns, and fewer common pumps in the 
fame proportion, then there were a hundred 

years ee — sgomae RSS 


It appears that certain difeafes have 
been increafing in London through the Taft 
century, which, there is reafon to think, 
would have diminifhed, if no new exciting 
caufe had been introduced. The number 
of deaths claffed under confumption, which 
in the beginning of the laft century amounted 


annually to 9000, on an average of ten 
years, in the middle of the century amount- 
ed to 4000, and in the end to 5000. To ob- 
tain this average, thofe years were feleéted 
in which the whole number of deaths were 
= equal.* Now it muft be acknow- 
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ledged that the moft powerful exciting — 
caufe of this clafs.of difeafes, (forthe mean-. _ 
term muft-not be confinedto:the — 


ing of the ter: 
pla hisfis: pulmonalis ) in populous and profli- 
gate towns, is fyphilitic diforders and their 
confequences. If thefe diforders have not 
been lefs frequent, {till the treatment of them : 
has’ been made much lefs fevere than for- 
merly, and the conftitutions of great’ num- q 
bers are now +e which would have — 


» The great exciting caufe of dropfy is 
the intemperate ule of fermented. liquors, 
and particularly of pure vinous fpirits. All | 
of the better clafs have within the laft half q 


| century become more refined in their man- 
ners, and more {ober in their habits, and it 
can hardly be doubted that this improve- ; 
ment has {pread in fome degree through ’ 
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every rank of life. We fhould expeét then 
q dropfies to have been diminifhing in num- 
. ber. But we find: on examination, that in 
the beginning of the laft century they. were 
much on the increafe, and in the end they 
were {lation ary. _ The numbers were in the 
beginning 850, 1n the middle goo, in the 
end goo. Palfy and Apoplexy prefent a 
refult fimilar to confumption. .The num- 
bers were in the beginning of the century 
157, in the middle aye in the omc ie crip 


“hele z are Bithee claffes of difeafes which 
I fhould. attribute to the Habitual introduc- 
tion of minute quantities of lead into the 
fyftem... But I beg to be underftood as not. 
| {peaking with confidence ona fubje&, where 
Ido not poflefs the neceflary data to form 
| accurate conclufions.. Nor do I by any 
means think, that my hypothefis is fufhicient 
' to account for all the circumftances. . The 
wretched condition to which the labouring 
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claffes of the community have been more — 
ed, particularly during the — 


and more redu 
latter ‘part of the paft century, muft have © 
had a prodigious influence on the difeafes 4 
‘of the metropolis, and have more than coun: q 
“terbalanced the boafted improvements in the 
falubrity of the town. ig 


‘Should the truth of thefe fufpicions be 
efiablifhed by proper evidence, and in par- ] 
ticular fhould the reality and the magnitude _ 

f the mifchief in this great city be demon- : 
firated by proper evidence (for the fa& of 


its exiftence is of greater confequence than 4 
whether it be increafing or diminifhing) a 
cafe may be immediately made out, on which _ 
might be founded fome legiflative regulati- : 
on. This alone prefents an effectual me- ; 
thod of putting a ftop to the evil. Indivi- q 
duals, whofe means are abundant, will be j 
ready enough to take care of themfelves, ‘ 
as foon as they are duly enlightened; and { 
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their knowledge and example will eventu- 


ally have a beneficial influence on the cuf- 
toms of the community. But the diffufion 
of knowledge is always flow, independent 


q _ of the obftruétions it has to encounter from 


prejudice and felf intereft. Who then, im 
the mean time, is to take care of the nu- 


_ merous clafs, whofe lot in fociety renders 
_ them callous to the prefent and indifferent 


to the future —of the families of the la- 
bourer, the artifan, the little fhopkeeper,. 
who are enforced to occupy tenements, the 


: property of another? The fufferings of 


our {pecies are but as a make-weight in the 
calculations of avarice, and hardly inchne 


the balance on the fide of humanity, when 


aoe. yet els ae” n 


oppofite imterefts are equally poifed. We 


_ may be quite fure that the cheapelt modes 


of accommodation will in general be pre~ 


ferred by thofe, who are not direétly inter-’. 
_ efted as confumers, unlefs a degree of coer-" 


cion be ufed:in favor of the moft falubrious. — 


~*~ Itomay be that: pe: 


fons, who-becoms: 
fenfible of the bad confequences of the prac+ q 
have attempted to guard them againtt, 
ive it not in their power to procure water, : 


idee: any other circumftances. To fuch i ity 


will be a fatisfaGtion to know, that there are: 


es 


‘The moft obvious of thefe, set I chink 
= which’ is preferable to all others 1s dif-: | 
n. - Dr. Heberden:has recommended. : 
rin the Bronchocele; in fwel- 
lings of the lymphatic glands, and in many 
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chronical pains of the ftomach and — 


© In thefe cafes,’ he fays, ‘a courfe of diftil-, 
© Jed water might be as beneficial. as the: 3 
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* moft celebrated mineral waters are in any 
¢ other diforders, and might prove no incon- : 
« fiderable addition to the Materia Medica,’*, 
The — method of cones ae ; 
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{imple procefs is; that if the ftill holds twen- 
4 ty gallons (which is the moft convenient 
_ tize where large quantities are defired) the 
fir gallon fhould be thrown away, as it has 
always a difagreeable mufty tafte. The res 
4 _ mainder has at firft an unpleafant empyreu- 
- matic or burnt tafte; this will go off by 
; keeping, in about a month. It may be de- 
q ftroyed by ventilation in the mode defcrib- 
ed by Dr. Hales; or more readily ftill by 
boiling it in an open veflel. If this water 
be kept in perfeétly clean glafsor  ftone 
_ veflels, with glafs ftopples or metal covers, 
it is incapable of being {poiled, and will 
therefore keep for ever. Though the worm 
of the ftill be of lead, it is probably of no. 
_ confequence, .if the firft. portion of the wa- 
ter be thrown away. . I fhould prefer, how- 
ever, a worm made of other materials. - 


_.. Afecond method is by the ufe of quick« 
lime, Let the water be boiled in.an iron 
QO 


lually precipitate all shen metallic mat- 

- I have not found twenty four hours’ 

iciel purify the water, but after two’ 
poe I lore been no longer able to'detett™ 


any veftiges of lead. It will, of courfe, be 


eee to exceed this a — to a 


“ffefted, eat satinsliag enicdiciabinic 


on the Thu 


tion. The one, invented by Dr. Alfton, 


is by throwing into water a quantity of © 
magnefia, This imparts a portion of cars — 


ba acid to the lime, which, thus’ becom- q 


infoluble, falls: to the bottom, and 


acid, - Mere expofure to the atmofphere in’ 4 

broad fhallow vetfels will fuffice, only tak- 
——— the cruft, which forms ‘up- { 
uid. Two methods have been — 
chought of for doing this with more expedi- 4 


and: enitiiad: to ae fecha of tint veflely is 
apparatus enough. The water will, by thefe — 
4 procefies, be madeé purer than at firft, fince, 
Sli Aine — it will have parted with. all 


though uled ienly for boiling’ hiinie as I 
have before obferved both meat and vege- 


s~abforb fome part of the fluid; in — 
— the danger from ais a. will be 
effectual — — aired 
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Tt may be thought by fome, that I have q 
given myfelf much ufelefs labour, in addu- q 
cing arguments, to evince the unwholefome- q 
nefs of waters that contain lead in folution, 1 
however minute the quantity; and, indeed; 4 
I believe moft enlightened perfons will ; 
| require little farther evidence on the fub- q 
je&t, than that the main fat be firmly and — 
corre@lly eftablifhed. But the bulk of 
mankind will hardly be contented with — 
“this kind of proof; and will be apt to ima- 
gine it impofhible, that fuch a mafs of evil, — 


as I have reprefented, fhould have remain- 1 
ed to this time concealed from common ' 
obfervation. With thofe, who are aware of ' 
the difficulty of tracing effets to their true 
— caufes, this objeftion will have very little ‘ 
weight. The bufinefs of juftly conneéting — 
caufe and effeét, though a mental operation q 
of which the weakeft perfons are apt to ‘ 
conceive themfelves capable, is one, which | ‘ 
demands the moft laborious and the moft — 
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difpaflionate attention. When the effe& 
_ is the immediate offspring of the caule 
alleged, if the opinion, it is wifhed to 
eftablifh, counteraét the prejudices and the 
prattices of the world, it will feldom be 
admitted, without encountering cavil and 
contradi@tion. . But here numerous ob- 
ftacles have concurred to conceal and _ dif- 
guife the mifchief, even from the eyes of 
the moft penetrating. The principal of 
thefe I have already touched upon in the 
courfe of this enquiry; they are, the very 
great flownefs with which difeafe from this 
fource is excited; the obfcurity of the 
_fymptoms, and their refemblance to the figns 
of other difeafes; and, finally, the multi- 
tudes who efcape without apparent inju- 
ry. Thefe reafons I deem quite fufficient 
to explain, why fo little apprehenfion has 
been hitherto excited, by the perpetual ufe 
and application of one of the moft noxious 
minerals, atta 
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fssof , sbi. : aha 2 eel a never- iafiig | q 
1 me of panegy rick. Ido. not prefume fo q 
- far to.contradi& popular, opinion, as to.af- 
fert, that this notion is commonly deflitute | 
of foundation. But I may venture to re- 


mark, that little trouble is taken to inquire ; 
whether, in particular inftances, the advan- : 
taye of the change be not derived from very \ 
‘different caufes.. _Eudiometrical obfervati- _ 
ons, have hitherto failed. to. difcover any — 
material” differences in the air of different 
fituations and climates; and I cannot but ' 
fufpe& that, where the air has been ex- 
pofed to no obvious fource of pollution, the — 
benefit, which is attributed to the change of { 
air, ought frequently, to be afcribed to the ; 
change of water. Does it feem confiftent 
with the acknowledged care of providence q 
for the confervation of its works, to: fuffer q 
-poifons to be generated in that atmofphere, 
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in which it has deftined:the human race t6 


__ exift, and over which the feeblenefs of man- 


> 2 


kind can have no poffible influence? When 
man was ordained in the beginning to: “fu “is 
* due the earth,’ a tafk was furely impofed on 
him, with which his powers were commen- 


' furate. ‘He has in part fulfilled his deftiny; , 


_and he bids fair one day to poffefs a com- 
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plete controul over the fubftances, which af- 
fet his organifation. As Franklin finely 
expreffed himfelf, * Mind will become om 
‘ nipotent over matter. Even at pri 


his well-being is very much in his own 
hands, and greatly depends on the ufe or 


abufe of the materials, he appropriates to 


his fervice. His ignorance it is, which 


forms the main obftacle to his progrefs to- 
wards perfe€tion and happinefs. Perhaps a 
more flriking example cannot be adduced 


of this pofition, than the objeé& of this en- 


quiry. It is indeed an almoft incredible in- 


ftance of perverfe induftry and mif-direéted 
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Cafes tid Obfervations.* 
ee 
CASE. De. int osi gills 

Tue firlt cafe I fhall offer has been be- 
fore.the public many years, and though the 
reafoning ufed by the writer is by no means 
fatisfactory, the faéts are fo important, that 
I think it is ufeful to republifh them. The 
relation is given by Dr. Wall, in the fecond 


volume of the medical Eeanl 
420, 


_.. * Agentleman of this town (Worcefter) 
3 ‘ was the father of a numerous offspring, 
4 ‘ having had one and twenty children, of 
 § whom eight died young, and thirteen fur- 
_ &vived their parents. During their infan- 
© ey, and indeed until they had quitted their 
’ - € ufual refidence, they were all remarkably 
q * unhealthy; being particularly fubjeét to 
| . 


TOG 


& diforde rs of the ftomacl and bowels. The 
‘ father during many years was paralytic ; 
‘ the mother. for.as long a time fubjeéi 
‘ to colics and bilious obltructions. She 
‘died at laft of an obitinate jaundice.— 

«After the death of the parents, the family 
* fold the houfe, which they had fo long 
« inhabited. The purchafer found it necef- 
« fary to repair the pump. This was made 
of lead; which upon examination was — 
found to be fo corroded, that feveral per- 

forations were obferved in the cylinder, 


¢ in which the bucket plays, and the ciftern 
‘ in the upper part was reduced to the thin- 
¢ nefs of common brown paper, and was 
¢ full of holes like a fieve.’ He concludes” 
the cafe with obferving, in conformity with 
the experiments and deduétions of Sir G. ~ 
Baker, that; though water may not beatrue — 
-folvent, ‘ fomuch lead may be mechanical- 
* ly mixed and fufpended in water, as to 
* communicate to it noxious qualities,’ 
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I have already fi ufliciently noticed, how 
inadequate this hypothefis of mechanical 
mixture and fufpenfion is to the explication 
of the effects affigned. The pump>water 
of Worcefter diflolves lead, like all others 
that I have examined; and all pumps will 
be found to be, in the end, reduced to the 
fame condition, .as that defcribed by Dr. 
Wall. The cafe, however, is very valua- 
ble, as well from the faéts related, as from 
the authority of the writer, “ered 
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* CASE IL 
Many years. ago, an old man of the 


name of Moore, in the town of Warwick, 
had one of thefe pumps taken up, which he 


had himfelf put down, from perceiving that 


~ * Thad this cafe reprefented to me a8 an inftance of © 


palfy, from the water of a’lead pump, and as fuch I have 


cited it inpage 33; but, upon a more accurate inveftigation, 


I do not feel juftified in any further prs of it 
than what 1 have given above. +i geome «5 
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both. his own. health, and that of his wife 4 
and female fervant. had been injured by it. 4 
He had pains of the bowels and a paralytic _ 
tremor: of the nature of the complaints of q 
the two others I am uninformed. Though 


I have. found this ftory in the mouths of q 
feveral perfons, it has produced noeffe@ on 
the praétice of the inhabitants of the place: 
nay, I have much reafon to think, that a 
gentleman, who was direétly inftrumental in 
having this: pump ‘removed; from a dread q 
of ufing the water, which fupplied his own 
houfe likewife, afterwards became a vidtim 
to the very fame mifchief, in a new fituati- 
on. He ufed for fome years the water, q 
which I have fuppofed to injure the ladies, | 
whofe cafe I have mentioned in page 15. 
He was affeCted with uneafinefs in the bow- 
els for a long time, and this ended in a to- : 
tal conftipation. I did not vifit him, but q 
| I know that the fymptoms were fuch, as to 
puzzle very much the phyfician, who at- — 
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tended him, a gentleman of great experience 
~ -and- acknowledged fagacity.. The body 
was examined after death, but the diflection 


difeovered nothing, which could ferve to 
explain the fymptoms of the difeafe. It 


_ was pronounced to be a palfy of the antef- 


tines, a mode of expreffion which I bélieve 
to have been quite correét, though I confefs 
it feemed to me not very intelligible, at the 
time it was ufed, ‘tigi 


arnish teen Ad EE? «4: ent ie] 
~ The following café is the firft in which 
I detected the noxious qualities of waters 
tainted by lead, and has been the occafion 


_ of the prefent inveftigation. 


A married lady, of a thin and delicate 
habit, had been fubje@ all her life to dyf 
peptic complaints, the confequence of a 
weak digeftion and irregular periftaltic ac- 


tion, But, for three or four years, thefe 
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complaints had been much aggravated, with 
the acceffion of new fymptoms. The prin-. 
of thefe were, {pafmodic pains of the — 


cipal o 


-flomach, flatulence, hard and tumid abdo- — 
men, and very irregular a€tion of the in- : 
teftines. She had alfo occafional palpitati- | 4 
_ on of the heart, and was on the whole much — 
_ haraffed and a good deal worn by her com- ’ 
plaints. Among other things, fhe remarked. : 
that fhe was always worle at home, and _ 


this point became fo ftrongly marked, ‘that, — 


; & 
he ied eee 


at length, the pain of the ftomach came on — 


almoft inftantaneoufly on returning from — 


occafional abfences, though fhe had not felt 7 
it before for a length of time. In the fum- — 
mer of 1801, I was informed that the water — 


ufed in the family was conveyed through 
Jead; and at my fuggeftion the pipes and — 


i 


pump were changed for wood. She was q 


abfent that fummer at the fea, and her com: — 


plaints were greatly better. . She {pent the ‘ 


following winter at home, ftill troubled with — 


14 


her old complaints, though upon the whole 
they were lefs fevere. So alfo pafled the 
fpring- and fummer of 1802, The autumn 
was again fpent at the fea, and all the 
fymptoms vanifhed, except occafional res 
currence of the hardnefs and uneafinefs of 
the bowels. On her return home, after 
_ fome days the pain of the ftomach again 
recurred, of which fhe had felt nothing for 
the three preceding months. I now exa- 


mined the water, and was much: furprized 


to find a minute impregnation of: lead. 

I ordered the well to be thoroughly clout, 
and in this procefs they found {ome pieces 
of folder in the water, which had fallen in- 
to the well, when the pipes. had: been for- 
-merly put: down. Since thefe have been 
_ removed, the pain of the Pane has not 


ence reeurreds: 


ps acing a! the laft three years, this lady 
has ufed water, not kept in contact with 
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lead, three times for a continuance; once 3 
during a refidence at Malvern, and: twice q 
when at the fea: At each of thefe periods : 
fhe was free from the pains of the ftomach, : 
which as conftantly recurred with the wf — 
of the tainted waters. ‘ 


CASE IV. .: 4 
A gentleman of the fame family, wha ‘ 
is more advanced in life, was affected in a | : 
arming degree. He had been al- ‘ 
Ah ilies & feries of years with a feeble di- 7 
geflion, and the train of fymptoms that | 
commonly pafs under the name of atonic j 


gout. For the laft four or five years, thefe — 
complaints had been exceedingly aggrava- : 
ted. Oppreffive flatulence, borborygmt, ir- 3 
regular inteftinal aétion, difturbed fleep, j 
confiderable emaciation and lofs of ftrength — 
formed a train of fymptoms fuffciently : 
alarming. To thefe were added pains 4q 
in the bowels, becoming more conftant q 


aa 
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and fevere, though they were never of exce 


five violence. The pain came on in paroxy- 
fms, was frequently excited by motion, fati- 
gue, and other occafional caufes, A tingling 
numbnels of one arm fucceeded to thefe 


complaints, which was regularly: felt every 
night. Medicines which regulated the in- 


teftinal evacuation gave confiderable relief; 
Bath water too was of temporary advan- 
tage. Nothing elle that was adminiftred 
was of any fervice; and though there were 


_ many intervals in which the fymptoms w 


lefs fevere, upon the whole the difeafe Sie. 


ed to make daily progrefs, the ftrength to 


diminifh, and the profpe& of the event was 


extremely difcouraging. 


For three or four months after the re- 
moval of the pipes &c. no material amend- 
ment took place, except that medicines 
feemed to have a better operation; but 


during the whole of the prefent year, (1802) 


ee 
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the general health has improved. fo greatly ? 4 
as to diflipate all anxiety for his fafety. — 


The numbnefs of the arm is hardly felt, the 


the pains. of the bowels are trifling; the 
emaciation has difappeared, the ftrength is 
re-eftablifhed. - ay | 
Had the water been made thoroughly 
pure, when the’ pipes were removed, I think 
It fair to prelome; that thofe fymptoms, — 
sgard as purely faturnine, viz. the 

nefs, emaciation and pains of the bows _ 
els, would have entirely vanifhed before this 


time. As it is, the great improvement in 
the health can be affiened to no other caufe 
than the fuperior purity of the water, fince 
little medicine has been taken during the 
whole period of amendment, and that of — 
no other kind than what had been formerly — 3 
ufed with fo little general good effeét. : 


A: young loys who had sitions en- 4 
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joyed excellent health, became difordered 
a fhort time before the removal of the pipes. 
Her complaints were confined to the abdo- 
minial vilcera, with flight palpitation:of the 
heart. Her health was not thoroughly re- 
eftablifhed for near a twelve-month, when 


it became as firm as ever. 


One tender fubje&t of this family fell a 
victim, as I am perfuaded, to this caufe. 
His difeafe was for a long time confined to 
the abdomen, but a confirmed dyfpneea and 


extreme emaciation at length fupervened, 
which proved fatal in the courfe of eight 


er ten months, 


.The tainted water had been ufed in 


this family about feven years. It was quite 


pellucid, but it depofited. a confiderable 

white ftain on its edge, when it had been 

kept in an open veffel a few hours, This 

property it has now loft. 7 
O 2 


a 
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OASHV) oboe | 

The faéts narrated in this cafe I re- : 
ceived by the kindnefs of Dr. Heberden, — 
jun. to whom they were communicated by 7 
Sir G. Baker. ‘The moft remarkable cafeon _ 
‘ the fubjet, that now occurs to my memo- ~ 
‘ ry, is that of Lord Afhburnam’s family in 


7 


Suffex, to which fpring water was fup- 


ay 


plied from a confiderable diftance in lead- 


nN 


en pipes. In confequence, his lordfhip’s — 
‘ fervants were every year tormented with — 
colic, and fome of them died paralytic. — 
‘ A phyfician of Battle, who correfponded | : 

with me on this fubje@, fent up to me _ 
' fome gallons of that water, which were 
-analyfed by Dr. Higgins, who reported 
that the water had contained more than 
the common proportion of fixed air; and 
that he found in it lead in folution, which 
‘ he attributed to the fixed air. In confe- 
‘ quence of this, Lord Athburnam fubftitu. — 
-* ted wooden for leaden pipes, and from s 


: 
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* that time his fainily have had no particu. 
‘ lar complaints in their bowels.’ | 


) Richmond, September 7; 1802, 


As Tam iii with the nado 
by which the lead was dete&ted by Dr. Hig- 
gins, I am unable to pronounce on the con- 
fidence, which may be placed in his analy. 
fis. However, the hiftory eftablithés be- 
yond controverfy the main fa@ of lead 


having been diffolved in this water, what- 


ever may be our: opinion of the hyp 
adopted by Dr. Higgins to explain its fol-_ 
vent power. Indeed this hypothefis is not 


at all tenable, unlefs the doftor is in poliel- 
fion of fatts, in contradiftion of thofe which 
are already before the public. The cele- 


brated Bergman took much pains to effect 


the folution of lead by aerated water. He 
put into phials of this water, befides many 
other fubflances, granulated lead, minium 
and cerufle, but he could not perceive the 


118 


 fmalleft figns of the metal having been dif- q 
-folved by the water. He-alfo expofed to. : 
the action of this water the oxyd of lead, : 
in a flate of extreme divifion, effected by ; 
recent precipitation, but flill with no better _ 
— fuccefs, * | 


CASE VL : 

-Mrs. P— died in the beginning of ~ 
1801 of pulmonary confumption, after an ’ 
illnefs of twelve months. During the courfe : 
of her illnefs, fhe had been obferved to be- _ 
come a good deal better more than once, — 
when from home; but this circumftance 
was not at the time connected with any pe- 
culiarity of her fituation or habits, Her | 
hufband, Mr. P— had been remarked fora — 
_ Jong time to look pale, and to be a little 4 
fhort breathed: —he was always greatly ' 


* ‘Bergman’ 8 Phyficial a and Chemical Effays. Oot l. 4 
P. bivand §3.— London, - 1784, Fax a 
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3 troubled with indigeftion, flatulence and igs 
regularity of the bowels; but. thefe com. 
plaints were attributed principally to dif- 
— turbed nights and the anxiety of a long and 
molt afliduous attendancte.is.. 22) x 2d-seoay 
Soon after Mrs. P—’s death, Mr. P— 
_ took a journey to Scotland, and was there 
: ~ feized with a pneumonic complaint. This 
. was pretty well removed before his return; 
_ but he brought home, after an abfence of 
fix or feven weeks, a troublefo me dry coughs 
_ accompanied with perpetual ficknefs. Thefe 
: _fymptoms too yielded to medicine, and we 
were flattered with. the profpet of his 
complete reftoration. But he now began 
to be troubled with a perpetual ‘and tor- 
menting pain, which was referred to the 
fternum, and which refifted every effort 
ufed to relieve, or even to palliate it. At. 
the fame period, he began to be troubled 
with palpitation of the heart, which attack - 


ee 


ed him irregularly, in bed as well in the j 
day time. The appetite was impaired, the 1 
ftomach opprefled with flatulence; the | 4 
firength diminifhed; the flefh wafted; he q 
was exhaufted by. night-fweats; and the re+ 4 
fpiration was very much ftraightened, Me- 4 
dicine was wholly ineffectual; certainly not 
through the defeét of the prefcriber, fince | 
to my own zeal in his fervice, were united — 
abe: an and mature judgement of Dr, Ed- ’ 
Johnftone. He appeared completely 4 
heétic, though without cough. In this con- q 
: dition: which appeared to me almoft hope- q 


lefs, he removed to the weft of England. 
Soon after his arrival there, he was attack- — 
ed with diarrhea, which reduced his ftrength ; 
fill farther. But from this time he began j 
flowly and gradually to recover, All the 4 
fymptoms wore off, the appetite, flrength : 


and refpiration improved, and he advanced q 
towards health with the fame progrefs he | 
had before receded from it. During this ’ 
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q time of his-recovery, he abfolutely ve no 
: medicine at all. | 


‘Equally pleafed and furprized ata re- 
covery to me fo unexpeéted, and knowing 
that the whole family had been more than 
_ commonly unhealthy, I now enquired about 
the water. I found that the pump was of 

lead, which had been put down by Mr. P— 
4 and had been ufed four or five years. The 
’ water had been always very. eaeey fines 
| the leaden pipes had been put down; an 
| by analyfis I difcovered that it abonada 
with lead. 


~Itas now upwards .of a year and half | 
‘ Goce the ufe.of this water has been Micon 
tinued. The health of Mr, P— is not 
- merely re-eftablifhed, but is much firmer 
4 than it had been for a long time before his 
_ illnefs, | 
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‘Two of the fymptoms haraffed him ex- _ 
tremely, long after the others had difappear- 
ed. Thefe were the palpitation of the heart, 


the pain referred to the fternum. But 


the firft has now wvanifhed ‘for feveral 
months: the fecond is even now felt occa- 
fionally in a flight degree, after confiderable 
intervals of perfe@ eafe. It is evident, that 
though it is réferred to the cheft the ftomach 
is its real feat; for it is always fucceeded 
anid in appearance relieved either by an ex- 
traordinary eructation of wind, or — di- : 


arrhoea. | 

Had the cafe of this gentleman proved 
fatal (which, I am convinced, muft have 
foon happened, had it not been for his for- 
tunate removal from his own houfe) 
would have been cited as a proof of the 
Contagious nature of confumption; for fo, 
- Invulgar language, would the difeafe have 
been called. What influence the water had 
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on the difeafe of Mrs. P. it is not eafy to fay, 
It. certainly accelerated the fatal event: but 
fhe feemed to have had from her childhood 
- 2 predilpofition to the dilestate which. oc: 


cafioned her death... 
xijxeieMOASE S Vil ann VUL.; 5a 

-In the {pring of the fame year, two of 
the children in this family, the elder about 


_  feven, the younger five years old, were at; 


tacked about the fame time with a  diforder 
in the refpiration,: exally- fimilar. ine ich, 
The elder happened to be’ removed very 


foon after to another houfe, and the difeafe 


quickly difappeared. But it continued to 


- affet the other feveral months. The re-— 


{piration was performed with a croaking © 

found, like a flight degree of the croup, and 

as if the paflage of air through the glottis 

was obf{tructed. At times the action of the 

heart appeared to: be very irregular : but : 

from fo young a fubjed, a diftin&..account 
R22 
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of his feelings could not be expeaea,” “The 4 
‘countenance was pale, and the health and 4 
‘ftrength a good deal impaired. Repeated 
emetics were adminiftred, and many medi: q 
cines tried, but without giving any effeGta- 
—alrelief. At length, he removed with his 
father to the weft of England, where the 
diforder wore off, without the aid of medi- 
@ine, in no great length of time. But — 
though he has been without. complaint fot 

vemonth, his countenance 
dt wer acquire the appearance of sage 
till the clofe of 1802. 


It is very obfervable, that this child, 
during the courfe of the difeafe Ihave de- _ 
“feribed, was alfo afli@ted with opthalmia in — 
each eye. The inflammation was of that in 
dolent fpecies, which would have been term- 
- €d ferofulous. This refifted likewife all the 1 
ufual a cmapuaapal but it difappeared with 3 ‘a 

her complaints, and has not recurred, 


. 
* ;: 
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CASE IX, = 4 
sci younger child of the fame fa- 


. oe had never enjoyed good heakh. The 
_ belly was tenfe and tumid, the body cof: 
- tive, and the countenance pale and fickly. 


He is become perfetily — — = | 
frefh ‘coloured. : 


CASE X,. 

I hope the following cafe will not be 
deemed wholly irrelevant, though, in the 
prefent ftate of medical information, the 
aferibing of it to the deleterious power of 
lead is wholly conjeCtural. - 


- In the courfe of the fummer of 1802, 


; _ T attended a man, who had ufed fora great 
many years the water of one of thefe 


pumps. In this water I difcovered lead in. 
folution. He had been for two or three 


_- years in a declining ftate of health. The 
countenance was fallow, the liver tumid, 
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the legs anafarcous, and a fluctuation was 4 
perceptible in the abdomen, There. were 4 
at times. effufions ‘of blood siiiioe the fkin of | q 


Jower extremities, as in the true. feurvy; 4 


Ae length he voided a confiderable. quanti- 4 
ty of blood by the reGtum, and, as was to — 
be expetted, he finally funk under this ace _ 


cumulation of evils, 


ala so man was of middle.age, and had 4 
to-an bonionens farmer: he was fober’ ave q 


for many years as ab 


temperate, and had never fuffered the hard- 4 
fhips of poverty, or of extreme labour, q 
Perhaps it would be impoffible to feleét a : 
| _fituation, in which’ any individual would q 
enjoy a better chance of arriving at old age, j 
than that which was the lot of this perfon. 4 
I know not to what to attribute the ex- ; 
treme exhautftion of the vital powers, under . 
which he laboured, if not to the deleterious 7 
quality: of the poifonous matter, which had 4 
Been fo long applied. 4 


{27 


Cece 


Nearly at ‘thé time of my attending 
this , patient, I-met accidentally with two 
other cafes of dropfy, in houfes which were 
_ fapplied with this kind of water. The one. 
7 was a confirmed a/cites; the other incipient 
| anafarca. Both, fabje&ts were women juft 
_ entering on the decline of life. Dropfy is 
: a diforder by no means common in coun- 
| try fituations, or to perfons who have lived 
] regularly. Many, who have ufed water 
contaminated by lead’ for a feries eee 


juire ‘the appearance of hard drinkers, 
and feem to be fubject to complains ré- 
_ fembling thofe, which {pring from the une 

; } 7 _ of fuch hegre ig 


CAS e S.2 
In the month of wisininins: 1801, I 
4 attended a young woman ill after a mif- 
7 carriage, who had been married about a 
q twelvemonth. Her health had been always 
feeble, as fhe had been frequently afflited 


[2% 


with hyfterical onshinn. and with difor- — 
els. Her prefent ‘tele v . . 
D nies received relief from 
the medicines ee As fhe remain- 
das Anpweven; in a valetudinary coin, 
I again vilited her towards the end of the — 
year. I found her fill labouring under — 
ieitiens fimilar to thofe fhe had at fic 
fuffered, mom that - were lefs fevere. . 
See <i mile nae wo alenieeatee lees. | 
for the third time; and I found her Giewati- 4 
on greatly more alarming, than I had as yet 
obferved it. It was ten months from the fir 
attack of illnefs, and though fhe had einai 
been better, her amendment had been fo | 
imperfeét, that fhe had not been able to _ 
quit her houfe more than once, during this q 


whole time. Her countenance was fallow ] 
and-cadaverous; andthe firength was great- ‘. 
ly impaired; fhe hada burning heat of the” 
fiomach, much flatulence ‘and indigeftion, — 


| enim were pe i pains of chin 
limbs, the gums {wollen and teeth loofe, as 

in the {curvy, a pain in the cheft between 
— peaginnds panes —— — 
nena voice weak: in fine, a 
flow wafting fever, though without cough. 
All thefe fymptoms had been comiag on 
gradually, and were increafing without have 
one — — oy any fevere — ‘viOr 
bled thofe, tied had been fuffered a top Me. 
P—, (detailed in Cafe VI.) that I could not 
but fufpe&t they had a fimilar origin. Nor 
was I deceived in my conjeéture. The wa- 
ter fhe ufed was raifed by a leaden pump, 


and it contained lead in folution. She was 
forbidden to ufe it-any Jonger. With this 
anjunction fhe has now complied about fix 
4 months. Though I cannot announce her 
_ complete zeftoration, the utility. of abe ine 
| = : 


adz rous countenance foon dies 
,and the gums became firm. The 
fymptoms, which I efteem to be purely fa- 
turnine, are entirely removed. Thefe are, 
the pain referred to the cheft, (the feat of 
which is the ftomach) the heat of the — 
ftomach, the ftraightnefs of the refpiration 
and feeblenefs of the voice, and the An ; 
tion of the heart. She has frequently taken 
exercife out: of doors; “but fhe dent often — 
- faffered diarrhoea with a {welling and pain q 
of the bowels. Thefe attacks have thrown _ 
her back into a ftate of weaknefs,. at the 
moment fhe was —— to be complete- 
ly reftored to health. 


t z t : mat 
4 “a + : : A Ret 


» ‘Fhe difeafe in this vial was, at fink, % 
‘entirely independent of the bad qualities of 1 
the water; and I regard it as an inftance of 
the -great’ hazard, which binned : 


Fo ee ee eg ne ee ae 
ah % a Rare = i 2 = 


Sahel 


’ therefore, ange sheloatine of them 1s - 
je Aiea een oe ee tae 

op altended MreOi, based peétable 
eae aged between 60 and 70, three 
or four years ago. He ‘complained of a 
4 conftant pain and uneafinefs in the bowels. 
’ _ Suppofing it a common cafe of obftruétion; 
j _ (the obftinacy of which cannot be ieatity 
} Be 


ines. B aiid sil were ae 
cient ended: the relief was fo 


that another phyfician was confulted. He 
ordered, among other medicines, pretty 
powerful opiates, and with good fuccefss 
the patient becoming relieved fo much, as 
opal ais. to ee his ufual ommnpunins 


rari = seal ndaids a a oiamicate of 4 
medicines, the difeafe became daily more q 


, s . ‘ - a Pe = 
Barts . ~ « pee 22. os ‘ sh “ ees ~ Sree ee we — 
Bir ee Pee en a > + wi ae om "Aa hes Y oa % - 
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shits dae, Augutt, 1802, I was again defired 


reridering him any effential fervice. . L had 


been informed that his pump was of lead, q 
and was therefore prepared to forma more — 


critical jud emen| 


site the difeafe became fo formidable, 


: 


to attend him, though with little hope of — 


- obtan sitintie tafe fda | 
lying down on his pelle, and forcibly coms 
prefling the bowels. In reaps ey 
extended from the ftoma , 
whole canal; in pnidsinbadatitansitaes 
tive eafe, there was a con{tant pain about 
the navel, increafed a litle by preffure, 
The ftrength was greatly impaired, the flely” 
soothed thee apne nto the sae ime 
aia great machin ibemnittis o medi- 


cines had been pie a given “a the 


laft three or four years. Notwithftanding 
thefe very fevere fymptoms, there was. little 
fever, except fome thirft .occafionally ; the 
pulfe was feeble, bana in the ciate de- 


' aa scacksnntellic siete 
i: He informed me, he had ufed this Was 


ter almoft thirty years; but —_ his ills 
neis much more plentifully than ever, as 
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other liquors increafed his thirft.. He had 


fuffered the pains eight or ten years; from 
ali ht uneafinefs they gradually increafed. 

oe. seine prefent almoft intolerable feverity. 
The paroxy{ms had at firft confiderable in- 
tervals, though never a complete ceffation 
of pain. He had often been afflited with 
vomitings, fometimes with diarrhoea, but 


ufually with coftivenefs. His fufferings had 
si pieeys.n more enc taa than relieved 
by purging, | r meinen’ to 
seeeeediatinantiie Vii nee Re ck ox 


_. He has now difufed the water nearly | : 
five months. It has been neceflary to ufe 
opium largely: he has borne it well to the 3 
extent of fix grains daily. The pains are lefs 
fevere and he has been enabled for a confi 
derable time to enjoy comfortable nights. 
But the ftrength has become more and 
more depreffed, fo that it feems more doubt. 
ful than ever, whether it will be poffible for 
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<a nigameneiese preeiectay “years in 
the fyftem. The fmall hope that remains 
is founded on the appetite being a little im- 


proved, within thefe few laft weeks.* 


aa te re ORS Ee REE: | 
Mr. Wm. C—, the fon of the perfon, 
whofe cafe I have jutt defcribed, has lived 
in the fame houfe the greateft part of his 
life. He has never had {trong health, an 
has now fuffered pains of the bowels abc 


eight years. I need not enter into any de- 
tail, fince his cafe precifely refembles that 
of his father, except that it is lefs fevere. 
If therefore the recital of the fymptoms be 
not enough to prove the origin of the fuf- 
ferings of the father, the difeafe of the fon 


nS eee ie 
<a oe : 


Sees 


* Siam dias was written, this patient is dead I withed 
souch to examine the body; but I was not permitted.” 


sienereclieionlar etalon: tae 
eee mee pains of the limbs, principally 
of the fuperior extremities: oe — 


the hands are a weak.” PS Ley 


This patient obferves that the pains 


ae wie fevere when the ftomach is empty: 


of a0 complaints from obftru€tion, re- 
pletion, and bee ae if a with 


to oe oe 


ied Sal aidinabipthdacleriaconitian : 


the moft frequent fign of faturnine irritation ef any that q 


has occured to me. It is to be met with, either without 


the colic, or joined to it.” Ihave not found it noticed in 4 


i a 


any of the Englith writers Ihave confulted. However, it 
J enumerated among the figns of the Rachialgia Satur- 
“nina by Sauvages, in his defcription of this complaint, ta- 


ken from Zeller and Ilfeman. ‘ Anxii infigniter toto tem-— 
2 * poris. decurfu erant, quam anxictatem ingen hones | 


., et infignis cor dis ‘palpitatio.” 


aay ely try dre: ct 


my 
, 
‘y 


nce of fever, and the difpofition to 
pafmodic and nervous fymptoms, may af- 
fift us in. mupnonnaee thefe affetions. © 


: - Since he has difufed this, water, the 
pains of the intefti 


<A sah cman S 


es begin to decline, and 
the general health is evidently improved, 
But as the ftomach is relieved, the pains of 


the arms have increafed in feverity. 


Mrs. 5—, the wife of the elder Mr. 
C. has ufed the water, as long as her huf- 
_ band. She is the younger of the two. Her 
_ health has been very feeble, but fhe has no 
complaint, which can be manons 5 pape to 
the neu Ruiese, 2. 1 tess eee 


a3 


C A SE. _xIV. 
oA inti’ lady had been affliGted for 
) ae with pains of the ftomach of 
extreme feverity. The firft attack was 
trifling; it had been accompanied with @ 
T 
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flight’ degree ‘of jaundice, which howe s 
foon difappeared. It always came on after - 


going to’reft in paroxy{ms, which lafted the q 
greater part of the night. During thefe — 
paroxyfms there was much ficknefs, and a 
copious eru€tation of a frothy liquor. The 
intervals between the paroxyfm were of un- : 
certain duration: fhe never fuffered them 
but once for two fucceffive nights. In the ’ 
intervals fhe appeared in perfeét health; 
without ‘the fmalleft degree of fever; there ’ 
were neither thirft nor head-ach, and the 


urine was natural. 


~ © This Jady had been in the habit of q 
drinking water kept in lead, occafionally for _ 
her whole life. She now ufed it in the — 
worft form the greater part of three days 
each week; naméely, out of a deep well, — 
which, in the parts of the week the; = 
wats was little ufed. a 
@ 0°98 eShieg gets: ae 


i ne an 4 
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I defired her to difcontinue it. For 
a fortnight after it had been no longer ufed, 
the paroxy{ms returned in the fame man- 
ner as before, and with equal feverity. «But 
after this time they have not once recurred; 
and it is now two months fince they have 
ceafed. . During this time fhe has had pains, 
which have been referred to the back, in 
q _paroxyfms alfo, and lafting a few hours. 
_ They have been trifling in degree, when 
wont with her senate enerenes os 


The whistibire nfed i in » this 28 were 
of the moft fimple nature. A few gum pills 


joined with aloes, and {mall quantities of 


Epfom falt, were all that was given. Opi. 
ates were attempted in a moderate dt: 
but they failed to relieve the pain, and it 
was not thought advifeable to increafe the 
quantity. .-.. | a 


a a 4 


The water has not as yet been difcon- 
T 2 
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tinued three months. - | 
real feat of the pain, which is: refe erred to. 4 
the back, is the ftomach. It is principally 
felt a little below the left {capula, is increafs _ 
ed by a deep infpiration, and is relieved by 


parting with flatulence, and by the ufe of © : 
the pills, the aGtion of which muft ae ‘prins 
wala upon the flomach. | 2 


- . This relation affords us great encour- 
agement to hope, that the fevereft fymp- 


toms of faturnine difeafes may not prove 


very formidable, if rightly underftood, and 


properly treated on their firft appearance: 
It gives us reafon to apprehend, that their 
great obftinacy chiefly proceeds from the 
Irritation being kept up by frefh quantities 
of poifon, after difeafe has been formed. 


There is a difeafe, endemial in North- 
erm countries, which the Scotch call vul- 
garly the water-brafh: it is the Pyrofs 
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Suecicd of Sauvages, or fimple Pyrofis of - 


Cullen. Linnzus.afferts-that one half of 
the inhabitants, male and-female,-of the 
Lapland mountains are aflliGed with it. * 
Englifh phyficians meet with it fo fel = 


that we fcarcely hear its name mentioned ; 
nor have I ever obferved it, except it be in 
this and one other «cafe, which I believe ta 
be faturnine. + The defcription given of it 
by Cullen fo perfeétly refembles the cafe 
I have juft related, and the general courfe 
of the pains. excited. by. lead, that 1 can- 


not but fufpeé that its origin muft be 


fought for in the action of this poifon. It 
is defcribed by him as a pain at the pit of 


Cala Cis 


: * Sauvages, Nofologia Methodica, Vol. 2 2, P. 4. 


t+ In faying this, I mean only when it Sas heen in that 
éxquifite degree, as to deferve to be claffed under a pecu- 
liar denomination. I think it highly probable, that what 
we familiarly term cramp in the flomach is frequently the 
faine difeafe, excited by the fame caufe, or at leaft occa- 
fioned by noxious matter received inte the fomach. — 


: 


\ 
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the flomach with a fenfe of conftriGion, as — 
if the ftomach were drawn towards the q 
back: after fome time, it brings on an ’ 
ation of a thin watery fluid. It is q 


erué 

often very fevere, and more ufually comes 
on when the ftomach is empty; when it has 
once taken place, it 1s ready to recur occa- 
fionally for a long time after; finally, no 
treatment has been found ferviceable, ex- 
cept relieving the pain by opium.* In all 
thefe points, thea alogy between this and 
eemninn difeafe is ftriking and obvious. 


That, in the Jyrofs, the aétion of the q 
poifon is peculiarly determined to the — 
ftomach is perhaps owing to the qualities 
of the vehicle, in which it is applied. What 
then is this vehicle? I can conjefture no ~ 
other than the fpirits diftilled from oats, 
which is called whifky, in the ufe of which 


* Cullen’s Firft Lines. Vol. 4. Art, Pyrofis. 
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the inhabitants of the northern countries 
are known greatly to indulge. This {pirit, 
moft probably, is frequently diftilled through 


worms of which lead is an ingredient. Iap- 


_ prehend that if thefe impure fpirits are ufed_ 


undiluted, the ftomach will be affe&ted with 
pain, which the inteftines may efcape. — 
The Laplandlers are likewife fubje& 
to colic pains of extreme feverity.* Thefe 
they afcribe to certain worms, which are 
found in the ftagnant water, which they 
are obliged to drink in the fummer months, 
when they quit the mountains, and inhabit 
the woody parts of their country. This 
difeafe terminates in a flow of faliva. It is | 


known, that lead occafionally excites a fali- 


vation like mercury. It is much more 
probable, that the colic is caufed by the 
fpirits ufed to corre& the water, than by 


-® Linnei Flora Lapponica, p. 69. 
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thefe worms, or any bad qualities of the 
water itfelf, The Laplanders, it is true, — 
diftil. no fpirits, their country hardly pro- 
ducing grain of any kind. But they are — 
abundantly fupplied by their neighbours, — 
and fo much attached to the ufe of ftrong _ 
liquors, that a bottle of brandy is the cufto: 1 
mary prefent, exa€ted daily from the young 
men by the fathers of their intended brides. 
The fpirits, that are ufed among this rude ] 
people, cannot be fi uppoled to be pepena ] 
— the fmalleft attention or — _ 
CASE XV. | 
- In December, 1802, I vifited Mifs W—, 
a maiden lady of middle age. She has — 
uled a water of this kind the greater part _ 
of her life, which I found to be much taint- 
ed. She had always been a fufferer from q 
complaints, which were called nervous. : 
Now had fhe been affli@ed about fix weeks 4 
with vague pairis in different parts of the 
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body, leaving a great forenels in the affett- 
ed parts, after they had ceafed. The fupe- 
_ Flor extremities were principally, but not 
j exclufively affe€ted, and particularly, about 
the infertion of the deltoid mufcle, the 
_ pain was fuch, as if the arms-were breaking 
_ afunder. There was likewife fo great a 
 weaknefs of the hands and arms, that fhe 
was unable to raife a tea-cup to her mouth, 
q She had never fuffered any fevere pains of 
_ theftlomachorbowels. 


j This appearance is fo 5 echelon cen of | 
q faturnine palfy, that it is impoflible to enter- 
: tain a doubt of it’s true nature. But the 
| hiftory, which this lady gave me of the 
cafe of her father, is ftill« more interefting 
and inftruétive. He had ufed water of the 
fame well, raifed by a leaden pump (which 
was finally worn out in the time of the 
daughter, and a new one put down by her- 
felf,) for.atleait fixty years of a life, that 

Vv 
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was. ‘extended to the advanced ‘paid: of 
Teventy feven years. But though he attained — 
to this” great longevity, he had fuch a weak- 
nef of the hands, that, like his daughter, he 
Was unable to raifea cup to his mouth, ex- 
cept by the aid of both; nor was he ever, in 
her remembrance, exempt from this infir- 
| mity. ‘It was attributed to an accident, 
_ which had injured the brain. Ido not think 
jt in the leaft neceflary to ufe any argue 


lifh 


ments to refute this ey or to eft 
my own. 
Rs -- +2 2 7 ~ 


- Since therefore it is certain, that fome of . 
thefe folutions are fufficiently {trong to pro- — 
duce the faturnine palfy, we can ‘not be 
farprifed at the invincible obftinacy, with 
which this malady often refifts every effort 
‘to remove it. Many hofpitals are fupplied 
‘with water which paffes through, lead; this. 
‘may be of no great confequence in the cure 
of the generality of difeafes, which are re- 


=? 


si 


bet 


ceived in them; but it renders them wholl ly: 
unfit for patients labouring under this clafs 
‘aid diforders, _ 2 odecepaee Se zs Flog 


are’ : — as wat 


sCAS E XVI. toy bees 

Though the following cafe is not one 

ofa difeafe excited by water, it is fo clofely 
 gonneéted with this enquiry,. that I think 1 At 


Pings to admit it. 


_. In December, 1802; I vifited Mrs» B—, 
the wife of a farmer, a perfon advanced in 
life. She had fuffered pains of the bowels 
about eight years. . The pain was of ex- 
treme. feverity, affe€ting the whole canal, 
and attacking in paroxy{ms, It was reliev- 
ed by preflure on the abdomen. _ During 
the intervals, there was always an. uneafi- 
nefs of the bowels.. She was. better after 
food, than when the ftomach was ie 
‘There was no fever; the urine was pale, as 
in hyfterical women. 
V2 
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°° Yhele paroxyfms came on with fuch a — . 
violent tremor, that three people were ne- 
ceflary to hold her. The attacks alfo left 
a tremor on her for fome time: at my fe- 
cond vifit I perceived a fhaking of the head, 
which fhe had not, when I firft faw her. 
She had alfo in the beginning of the pa- 
roxyfms an ejeftion of a watery fluid from 
the ftomach, as in the difeafe called pyrofs. 
pronouncing to be purely faturnine. The 
‘only way, in which I can difcover the poi- 
fon to be introduced, is by meat falted ina 
leaden trough. I fhall prove in the fe- 
quel, that common falt diffolves lead very 
abundantly. Indeed, I believe that there is 
a pretty general fufpicion of the noxious — J 
qualities of thefe troughs, on which account 
they are much lefs ufed than formerly. 
This is one of the cafes, where common ob- 
fervation has anticipated {cientific enquiries, 
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or, to fpeak more properly, is in contradic 
tion to the deduétions, which have been 
hitherto formed from them, 


CASE XVIIL- 

Towards the end of the fame month, I 
attended Mrs. H—, a widow woman in the 
decline of life. She had ufed one of thefe 
pumps almoft five and twenty years, in the 
water of which minute portions of lead 
were readily deteGted. She had now been 
__-affli€ted about half a year with pains of the 
bowels of great feverity; but with uneafy 
 Fenfations in thefe parts for a long time be- 
fore. The abdomen was hard and-unyield- 
‘ing to preflure, like a board; and there was 
no efféGiual inteftinal. evacuation.” The 
urine was fcanty; the countenance fallow. 
Notwithftanding the extraordinary tenfion 
of the abdomen, fhe felt relieved after her 


; eS meals. .Befides the diforder in the abdomi- 


mal vifcera, for the laft twelve months fhe 
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had fuffered very fevere pains in the arms, 
exaétly fimilar to thole of the other pationia | q 
already name 

It cannot be expefed, that my opinion 
of the nature of thefe two laft cafes can as 
yet have been corroborated by the advanta- 
ges derived from a change of habits. Iam 
| perfuaded, that thofe who poffefs a critical 
judgement in thefe, matters will think the 4 
—hiflory of | ‘each of them is too plain, | to. i 
make any corroboration neceflary. What 
additional confirmation it has been poffible 
for it to receive, has been fully conferred 
already: I mean, that the medicines. ad- 
aminiftered under the conviction .that.the 
-difeafes are of faturnine origin, have pro- 
duced as beneficial effefts, as can be ex- 
»pected in the prefent flage of the diforders.: . 


a weg. 6 
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CASE XIX. ds@uaeinnte al 
- Whilft thefe fheets were ready - the . 
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prefs, a eayy who three or four years ago 
4 DS wenite the neighbourhood of Warwick, 
q ‘communicated to me an event, fhe had her- 
_ felf experienced. 


. = After her removal to her new houfe 
__ this lady never enjoyed good health. “Nor 
j was fhe the only fufferer: feveral fervants 
a of the family found their health impaired. 
But, in the courfe of the laft year, fhe found 
her indifpofition wear away; and the family 
in general became healthy. She was quite 
at a Jofs to account both for her illnefs and 
her recovery, till accidentally informed of 
_ ‘my opinion of the unwholfomenefs of wa- 
ter; which had been kept in contaét: with 
lead. It appeared, that previous to her re- 
‘covery, pipes of this nature” had become 
worn out, and in confequence had been 
removed, and others of a different kind put 
‘down in their place. “It is probable that 
‘they had: been uncommonly ‘noxious; as 


adel 


from the fituation of the houfe, the wate 
is raifed —_ the great height of ‘two 
emis inet, = | 


SUCH is the refult of my own ex- 
perience, and of a few authentic faéts which ~ 
have come within my knowledge. 1 think : 
it eRtablifhed by thefe obfervations, that the | 
folutions of lead by fpring water are fuffi- 
ciently powerful to excite every one of 4 
thofe fymptoms, which are allowed, by the _ 
firft medical authorities, to be the genuine 
and {pecific offspring of this poifon. Thele 
are the peculiar and exceflive pains of the 
Romach and inteftines, fevere mufcular _ 
pains principally feated in the fore arms, a 
and the paralytic weaknefs of the limbs, — 
particularly of the hands and arms. Befides 
thefe, fome other forms of difeafe have, 1 q 
-jhope, been fully and fatisfa@torily tracedto 
the fame exciting caufe. Some of thefe — 
muft as yet be deemed anomalous, as not 
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aE snip adduce very many when in- 
Sages oF difeate, which I believe either to 

ave entirely originated, ‘or to have bee 
greatly lui by the fame caufe. 1 
am particularly convinced that it gives a 
ftrong difpofition to apoplexy. Many pa- 
ralytic tremors, obftinate conftipations, per- 
petual vomitings, tympanies, tumors of the 


: abdomen in females , glandular fwellings and 

| - {chirrofities have I believed to have been fo 

 eaufed, exafperated ‘orrendered fatal. But 

Team unwilling to diminifh the weight of 

what I apprehend to be evidence, as full 

and as firi&t, as the nature of the cafe can 
W 


Wileni it, by anne into't thet el l ) rag on = - 
Thi SataMichiceg be it q 
confidered, is collefted: from opportunities 
of obfervation, which are far from exten- 
five; and which the fhort time,during which _ 
L have fufnefted the very exiftence of fuch 
an evil, has rendered {till more contraéted. 
Thofe, who poflefs greater advantages than 


my felf in this refpeé&, will, I doubt not, . : 
emake: the: seep 2 ule: of them. I am. per | 


tints L poe esi a | I with: oes may sien 
enabled fo to limit and to modify them, as 


to prove the evil, I have attempted tO eX~ 
pote, to be of much {maller magnitude, than 
Jam inclined to efteem it. , 
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-mains. hea L alesse the. experi- 


ments, which prove: the folvent power of 


~ 


ing water. To thefe'I thall. fubjoin what 
other remarks I have been enabled to make 


@n its compofition. The laft are in a very 


Oiclied 8 ica a wrt have 


nsiaehic a ecieatainae on me. ssttitinalin to 


occupy my(felf in examining a great variety 
of waters, which had been kept in conta@ 
with lead, from different parts of the coun- 
try. The number of them, which: al have 
fo examined, is now upwards of eighty. 


The time_this_inveftigation has occupied, 


Rt oa 


and the trouble it has given me is my ex- 


4G cule, for prefenting a part of thie enquiry. 


in a  ftate, with which I cannot but be dif- 


esse 
= BY THE ACTION OF SULPHURATED 
Sees “HYDROGEN. ss 


ee The. fubftance, which aatatteatie the 
greater part of metallic falts, and is prinei- 
pally: ufed to dete& metallic matter, 1s a 
folution of fulphurated hydrogen gas * in; 
diflilled water. This folution added to the 
folution | of any common. falts of lead, as the 
acetite, or the nitrate of lead, precipitates 
the n metal. The colour of the precipitate is 
a brown, approaching to blacknefs, To. 
avoid baal eaarem I call this liquor 


* I ufe this term according to the received theory. 
But Dr. Prieftley paffed the fteam of water over melted 
fulphur; and by this procefs he obtained merely hydrogen 
gas. If this fubftance contain no other element than fule) _ 
phur and hydrogen, ought it not to be formed by this prow 
cefs? “See =, s cos soma and Obfervations,. : 
Vol.l.p. 208) ee - a 
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| > Leddyif- diffolved: by water, cannot be 
q insight in thes manner of one of thele 
- falts. If the water contain fulphuric acidy 
- it would precipitate the lead contained 
in fuch falts; accordingly, a- water can 
hardly be found in which the fmalleft. ‘Pore 
tion of a common {alt of lead does not im= 
mediately form a cloud. That the teft de- 
te€is nothing in thefe waters is only fimilar 
to the failure of the et acid to ote a= 
rate the lead. vara = Se ee 


I puta bitte muriate sof lead i into aor 
_ common hard water.- It was decompofed 
: ~ as faft as it diffolved, nor did the teft detec 
any thing, after they had been — In Con 
tact fome vcr or alee ies Stee. tas Pa 


Water then, which is rather hard, 
cannot preferve its tranfparency, if a faly 
of lead be added to it. If the metal be difs 
Jolved at all, it cannot be by the immedi- 


ecomn fiiomees I have found » 7 

pin the precipitate made from the waters : 

ppaneitedinante — as the near of : 
forall or of foda. ite sx Haetes. oe - 

batbeomeventiell sepredice aor ctbonse 


~"> In operating on thefe waters, 7 have 
ere noticed “four different. —— 


The teft forme dark’ cloud: esas 
ffolved in nitric acid, © 


eS 


ets ete S. Sees SE. GEE = Six ss ek 
tein i nec: teh oid car Acad 8 
bi wie . The tefl: forms a white ane with 
the precipitate treated as in (A). Thef 
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> precipitate, in contact with an alc 


if 


= nor - darkens chiens precipitate, “ap ack 


Py. 


sor Ha be 
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bonate, to rednefs, diffolve-out the carbo. 
nate by water, and treat the’ precipitate as 
in (A); then the teft forms a dark cloud 
with the folution of the precipitate. In 
thefe experiments it is neceflary thatthe 
acid. ufed to rediffolve the p: ecipitate - 
not in excefs; if it: fhould fo: hz open; the 
excefs muft be faturated, before the teft-is 
applied. It is better to ufe fo little, that 


igh — —_ remain pragetinses 15852 
“(By Inftead: of na pon ( (R) Tet ie pre- 
cipitate be expofed, without addition to a red 
heat, and then treated ‘as in (A); the teft 
willin this cafe dete& the metallic matter. 
But T have not found this procefs conveni- 
ent; fince where I have tried it, “it has been 


hind nannies As a sitesi in > sable aul : 
difcomete from the matter with which it — 
‘combined, by increafing its degree of 
iedibebtieds However. this be, the procefs_ q 
©) though the molt poem J find to . 

——— - the leat tsoublefomes*: asi 


oe Thele loomeaied 1 Shall illuftrate ii a 
eaacecen a of waters, fome al munity 4 
| Chee 1s adel ed moft  Howiings 1 
aean in the amon phase, BINA 


= Seams an puaiey sisal a 
Street, Stratford-on-Avon. The houfe, from 2 ; 
which this water was procured, has been q 
the feat of fo much difeafe, as tobe an ob- — 
§e€t.of common fufpicion and converfation, 
I faturated the water with fulphate of foda, 4 
and boiled it, in hopes of gaining a'depofit — 
of fulphate of Jead; but none was formed. — 


: spatiale: of an alealine- fulphuret; fom 
] white matter was by. this method feparated, 
but I could find no traces of lead; the white 
matter was the fame as is formed in fimilar 
circumftances in moft common hard waters, 
At length, having arrived at the knowledge 
of the procefs (A), I treated in this manner 


the very fpecimen, to which the fulphate 
of foda and alcaline falphuret — been. 
added. By this 1 sthod, a precipitate 

dark matter was” obtainell ame abundance, 
The fpecimen had been expofed fo long to. 
the atmofphere, that the {mell of the alca- 


line fulphuret was entirely loft. - 


[believe the town of Stratford to be 
much afflicted with this peft, which may be. 
fo eafily got rid of. The waters are very 

a and leaden —— not uncom- 
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~~ New River Water. 1 have examined 
three {pecimens of this water. The firlt 
was from a ciftern.» Procefs (A) detefted 
lead. But the teft, recently prepared, did 
the fame thing by being added to the water 
without any preparation. Hence I con- — 
clude that the ciftern was foul. The fee — 
cond fpecimen was the firft water drawn 
from the pipe in a morning. The procefs 
(A) gave the fame refult in this. The third 
had been kept in a pipe two days. Here 
too the procefs (A) gave the fame refult, 
more firikingly:. The teft added to each 
of thefe fpecimens, without — 
detected nothing. 


F hereiwast atconidersblestediment in 
the bottle which contained the third fpeci+ 
men. Epoured on it fome diftilled vinegar; * 


* I cannot procure diftilled vinegar, which is not flight- 
ly difcoloured by fulphurated hydrogen, though I have re-. 
diftilled it in glafs veifels. I added to a portion of it ni- 


z 463 


bat eoscnetionicnlannsinh ily Pr 
tee it evens the evenly etl 

- Thames Water. : I pase conatinnl: tw 
odes of this water. The firft was pro 
cured in the fame way, as the fecond ff de 1 
- men of the New River water.» The proc 
(E) fhewed a trace of metallic matter, abes 
very: feebly.. .The fecond had been in a 
pipe. two inte The. water had ona 


a very hci cacmemne a sac0. aid 


oo oe om A> Pte 


not difcolour the water. 

Iam not certain, alias ea Nae Sioa 
and Thames water are at all retained in the 
fhort collateral.pipes, which lead from the 
main trunks,..But I .anderftand .a_few.of 


hes nS a Oe > ey sae J 


trate of Gilver ; a few Sas rites were s perceptible e the fe- | 
‘cond day, It feems likely, that muriate of iron 1s the cons 
taminating matter, : Jo oe ih “aaa <4 a beer Soe 


but 
the leaden pipes which were formerly. ufed 
to form the. main trunks, which convey | 
the New River water through the ftreets, 
are ftill left.. If the firft experiment with 
the Thames water is not quite fatisfa€tory, 
the flriking difference of the fecond muf 
wenn t 


+) Water dr idee St. Fames’s Palace. This 
fhewed the appearance of (C), and the pro- 
cefs (E) pr duced the ufual difcolouration. 
‘The water is brought in leaden pipes from 
Bayfwater, on the Uxbridge road. Though 


it is colleéted in a ciftern at the top of the 
palace, the teft did not tinge the water at all. 
The water which affetted the lady, 
whofe difeafe 1s related in Cafe XIV, fhewed 
the fame appearances as this. All the 
others, which I have known to be the caufe 
of injury, had the lead fo combined, as to 
be deteéted by the procefs (A). 


165 


Lea River Water. This water~is the 
q principal fupply of the parifh of Hackney. 
It had-been retained in a pipe fome hours. 


q It fhewed the appearances : of (D 
- procefs (E) the {olution of the precipitate 


was flrongly difcoloured.—T here, was a de- 
pofit in the bottle, which I feparated, and= I 
dropped on it a little diluted: nitric acid, 
_ ‘which diffolved it without effervefcence. 
~The teft both tingéd the. folution,and 
: darkened the part of the fediment which 
: remained and iiakwosics siges Wisden See 


( G) Befides thefe va rieties; which arecom- 
-mon, I have met ‘with two fpecimens, which 
betrayed the faturnine impregnation in a 
manner very ftriking and pleafing. After 
the addition of the teft, I dropped a little 
folution of carbonate ef potafh into the 
phial. The whole body of the water in- 
fiantly became ftrongly tinged at the bot- 
tom of the phial, where it continued tran{- 


ees 
ee. 


parent... At the top, where the water I 
become cloudy, there was no tinge | percep> 
tible.. ‘Thele waters came from neighbour. 

shoufes, where the foil is calcarious. «I a 


enon: this appearance had been caufed 4 
by. the minute quantity of ‘matter, they held | 4 
in folution. But I have not been able to 3 
imitate it in others, which are fofter than 7 
thefe. One was drank by the perfon, whofe : 
nies 1s sia jen in yee XX. q 


japiignias ig BE! Matas: 


éGelation of common Salt. - noe iit 
‘eat appearances, to be defcribed hereafter, — 
Jreoncluded that falt contains the matter, q 
to the a@ion of which I attribute the fol- _ 
vent power of {pring water. Itherefore put 
fome {hots into a phial, containing a fo- — 
dution of falt in diftilled water, and kept 
them in contatt fome days. The teft dif- : 
lowed the folution immediately. This q 
pearance was what I did not expect, and 4 
-muft be-caufed partly by the arfenic, which 4 ' 


4 ingredient of fhot. I therefore: put 
_ fome flips of common glafier’s lead into 
‘ another fimilar folution. The teft added 
4 ~ to this liquor produced no difeolouration, 
7 though the lead was kept in the folution 
 fome months, with the phial uncorked, But 
the folution, treated by the siikdimalihihaat 
plainly evinced that it had taken hs a por- 
tion of the lead. | : 


_A folution of the fame common : 
diftilled water was fubjefted to a fimilar 
trial. The teft produced fome difcoloura= 
tion here; but it was fo meta as to be 
ieacaly ne 3 


Brine from a leaden falting trough. 
I precipitated the matter from brine, in 
which meat had been falted, by carbonate 
of potath, and colleéted the precipitate on’ 
a filter. It was clear, from the fell of this 
— fabftance, that it partly confifted of an ani- 


esere 


mal matter... This. ‘matter: 1 expofed to 2 
red heat, till it ceafed to yield. in abl 
vapour. It had now a black coaly appear 


ance;‘and was treated by the procefs' ( A). 
‘This was followed by the cuftomary ene 
of a copious dark wean ee 


Dr. missus and after sn Sir G. Ba- 
ker examined thefe two laft fubftances with 
ooh chon a ened without obtaining any 

precipitation. We fee how little confidence 
can win placed in fuch a method of: exami- 


hation. It cannot be doubted, that many 
animal and vegetable juices may form com- 
binations with lead or its oxyds, which can- 
not be decompofed. by preparations of ful- 
phur. Though therefore thefe tefts do not 
dete& any thing when added to milk, cream, 
or other matters, which it is {till too much 
the cuftom to keep in veffels formed of this 


metal, it does not at all prove that none of 
the metal has been diflolved, . If there be. 
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the fmalleft particle of acid formed, it eane 
_ fot be doubted that the lead will be dift 
: folved. 


In the expériments I have related, it i 
 effential that the acid employed be puré. 
 Tufed none but what I had precipitated by 
‘nitrate of filver, and diftilled in glafs veffels. 
‘The teft alfo thould bé recently prepared. 
The gas was made by adding diluted - 
phuric acid to iron _— and —— 
— eS “5 


It muft be stinowreaies; that sad 
experiments, though they afford a very high 
degree of probability of the truth of the 
_ pofition I wifh to eftablifh, aré not wholly 
exempt from fourées of fallacy. 1ft. Other 
metals may form a part of the precipitates ; 
and indeed I propofe to prove that all {pring 
| water is metallic. But the other metals are 
not taken up by the diluted nitric acid, 
Y 
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when ‘precipitated by the alcaline carbo- - 
nates *; and they cannot be fhewn at all in 3 
{uch minute quantities of water, as I ufe in , 4 
the proceffes for deteGting lead. In the _ 
firft procefs (A) two ounces of water I have : 
found to be enough; and for the other (E), 
I have rarely ufed more than eight, except 
the precipitate be very minute. and. Jron. 
may be expected to be found more plentrfully 
an fome waters. But it cannot be expefted  ~ 
than iron be found in all fo plentifully, 
and there is not one, which has been: in 
contaét with lead, in which one or other of 
the proceffes does not deteét metallic mat- 
ter. _ Befides, the fame water has been Oc- 
cafionally examined both before and after 
the contact with lead, with oppofite refults, 
and I have ufed the procefs (A) upon fe- — 
veral waters, differently circumftanced, with- ‘ 


out being able to obferve any figns of me- _ 


* See below the obfervation (LV. D.) © 
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 ‘tallic smatter. I muft confefs, however, 
- that there are: fome, in which. fuch figns: 
; may be obferved. I have therefore ufed — 
another method, which is - 


2. BY PRECIPITATING THE LEAD BY 
MURIATE OF SODA, 


As muriate of lead is not wholly info- 
luble in water, this cannot be applied as a 
teft to {mall portions of fufpe&ted water. I 
therefore colle&ed the precipitate from a- 
bout three gallons of water. It was of that 
nature, in which the tefl {carcely deteéts any 
thing, without the aid of the procefs (E). 
I therefore heated it to rednefs with twice 
its weight of carbonate of foda, diffolved 
out the foda, added nitric acid’ to the re- 
mainder, and faturated the fuperfluous acid. 
A little of this folution gave the ufual in- 
dications of lead by the addition of the teft. 
But that I might not be deceived by any 

¥- 2. 
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other metal, I added to it a fmall quantity _ 
of muriate of foda, diffolved in water.. The 3 
folution depofited a white matter. To en- q 
fure a perfe& feparation, I evaporated the 
liquor to drynefs, rediffolved the falts ina 
little cold water, and filtered immediately. 
By this procefs a good quantity of the white 
matter was left on the filter. 


»» This white matter had the properties 
of muriate of lead. It diffolved in acetic 
acid. I precipitated it from this folution, 
and treated the precipitate as in procefs (E), 
by which I obtained a dark matter in great 
abundance. 


A fmall quantity of the white matter 
efcaped the aélion of the acetic acid. It 
was, probably, fulphate of lead. It cannot 
be fuppofed, that the common falt, which 
was ufed, was quite free from the fi ulphuri¢c 
acid. 
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In this experiment there could be no 
deception from iron or any other metal, * 


Water from St. George's hofpital, Weft 
miner. Dr. Heberden fent me the precis 
pitate of three gallons of this water. It 
comes from the Chelfea water works, the 
pipes of which are iron, but it is diftributed 
to different parts of the buildiug through 
leaden pipes, in which it mult be retained, 
The precipitate was of a brown colour. 
‘The procefs (I. A) yielded. a dark cloud 
and abundantly. Toa void deception fron 
iron, I fubjeéted it to the experiments juft 
related (2). By this method I obtained a 
{mall portion of muriate of lead, as I pres 


* Tron is fo univerfally diffufed, that it may well be ex 
pected that the proceffes I have ufed may detect quantities 
fo minute, as to elude the action of re-agents, merely from 
the great tenuity of the particles, previous to precipitation, 
- If its quantity is large, it is an additional proof of the jufte 

nefs of the principles laid down, and that tee bad be ex 
tended to other metals. 7 


Vi4 


fume; for unluckily it was loft, and fo not 
fubjefted to a decifive trial. The quantity 


was much lefs than what was obtained in _ 


the procefs (2); perhaps becaufe I negletted 
to fubmit this precipitate to heat in contact 
with an alcaline carbonate.—The fame fa& 


may be proved 


3. BY THE REDUCTION OF THE 


METAL. 


"This procefs, which is the moft fatif- 


 faftory of all, is alfo very ealy, were it not 
for the trouble of colle@ing a quantity of 

precipitate, large enough to operate upon. 
However, I colle&ted the precipitate from 
about fifty gallons of water, which the pro- 
cefs (I. A) indicated to contain lead in fo- 


lution; this I mixed with its own weight of 


an alcaline carbonate, and expofed it toa 
heat fufficient to melt the alcali. On break- 
ing the crucible I found a little globule of 


api athe See eat bi hi BE a 


lead reduced at the bottom.  Its- weight 
was about two grains; it was nearly the 


whole, which the water had contained, as _ 


I found by examining the alcali which had 
been fufed. 7 
We are informed ‘ that a meafure of 

* wine, called the menfura Wirtenburgica 
* major, which Reifelius eftimates at fixty | 
‘ four ounces, fcarcely contained half a 
* grain of litharge*.’ If we call this mea- 
fure half a gallon, which I fuppofe it near- — 
ly is, and make fome allowance for the in- 
creafe of weight, which lead acquires by its 
converfion into litharge, we may fairly fup- 
pole fifty gallons of fuch adulterated wine 
to contain forty grains of lead. We may 
fay therefore, upon a rough calculation, 


that the wine took up more than twenty 


oe : ¥ . v — — 5 


* Medical Tranfa€tions, vol. 1. p. 241. 
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times the s quavitieg: which had been ce. 


éd in the wate” 
KOH THE TIME REQUIRED 
FOR THE SOLUTION OF LEAD. 


It feem’ probable from the experi- 
ment with the Lea River water, that a few 
hours are enough to imprégnate water with 
& quantity | of lead, that may be rendered 


fenfible to the teft. To put this queftion 


beyond a doubt, I kept a piece of lead in 
fome water from my own pump hear twen- 
ty four hours. The procefs (I. A} produ 
ced a very evident difcolouratio#. The 
fame procefs was uled with fome of this 
water, with which léad had not beén in 
contact, without any effeGt. I had tried the 


_ * When I faid, at page 53, that the quantity diffolved 
in this inflance is little more than a ¢enth of that contain- 


ed in fophifticated wine, the reader will fee that I com- 


mitted an error in the calculation. 
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_ fame water before, after it had been kept 
_ near twenty four hours in a tinned boiler, 
to difcover whether the water had diffolved 
any portion of the internal covering of the 
boiler. I could not difcover that it had. 
However, this experiment ought to be re- 
peated with water, that has been kept in 
different veffels, and particularly when they 
hate been roy nd tinned, 


. THE following is a lift of the was 
ters, which I have examined. The co- 
lumns A and E indicate the procefles 
neceflary to the detection of the lead in 


each. 


London and Hackney, — | 2 
4 


3 | 5 
at 


* Cambridge. — — — 


* The four firft of thefe fpecimens were from St. John’s | 
College Kitchen, Hobfon’s conduit, Emanuel pump and 


Z 


118, 
¢@ ; Oxford, wee — = 10 

Huntingdon, -_- oo 11 ' 
‘ /orcefter, SO a OS. ae ‘ 
+ Birmingham, —_— — {Ry | 
Coventry, — — —. 13, 
Derby,, — = = i. 
SDipion, os om 5 4 
Tettenhall, Staffordfhire, 4 3 
Chapel Afh,Do. — — a. 
New Hall, near Birmingham, L ) 
Wolverhampton, — — 3 ’ 
Stratford-on-Avon, — — 5 : 
Warwick, — — — ay 4 : 
Mr. Tott’s. The fix others from Addenbrooke's hofpi- 
tal, acommon pump near St Mary’s church, Trinity cons 4 
duit, Mr. Thackeray’s, Mr. Afprey’s and Mr. Morton’s. 
1 had two others, on which the procefs (A) had no . 
effect. An accident prevented further examination. — 1 7 
fhould have particularized each fpecimen, but my friend | 
neglected giving me this information. A : 


+ One of thefe fupplies the Crefeent. 


4 Barford, Warwickfhire, —_ 
Kenilworth, Do. — — |.1. 
Wellfbourn, Doon — — | 
Snitterfield, Do — — | 
Alvelton, Do. —_— — 
Berk{well, Doo — — 
Grove Park, Do. — — 
Budbrooke, 130, ee ee 
Hampton Lucy, Do — 
Pillerton, Don — —_ 
Stourbridge, — eet et 
Hamphhire, — a 
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WIL ON THE WHITE MATTER, 
FOUND ON THE SURFACE. 
OF LEAD. 


Had the mode, in which this matter is 
formed, been well oblerved, it would hardly 
Z2:° 9 
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_ have been made a queftion, whether the 
- ‘water diffolves the lead or not. For this 

matter is not a mere corrofion or oxydati- 

on of the furface of the lead; but it is 

a depofit from the water, which fettles 

upon the metal. As the lead therefore 

wears out, and is to be found in the com- — 
pofition of this matter, it muft have been 

diffolved, and afterwards precipitated from 


the water, 


wm _ 
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(A) I immerfed pieces of lead in two 
- different {pecimens of common pump wa= 
ter; the water was kept in tranfparent glafs 
decanters, and its furface was feveral inches 
above the lead; finally, the atmofphere was | 
not wholly excluded, that the circumftances _ 
of the experiment might more nearly re- 
femble thofe of open fprings: The appear- 
ances in both fpecimens were nearly the 
fame, except that in one the furface of the 
_ lead was butflightly tarnifhed; on the other 


- 
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a dark calciform matter was depofited, 
But in each, after ten or twelve days, a cry- 
{talline matter began to be depofited on the 
glafs at the furface of the water, and this 
gradually increafed fo much, that the glafs 
at this part had at length an incruftation of 
this matter all round; the water itfelf be- 
came covered with a pellicle, which fell to 
the bottom, and was repeatedly renewed by 
the feparation of frefh matter. The lead 
contratted white fpots, and where it was in 
contact with the glafs, the decanter became 
{tained by the oxydation of the lead. ‘This 
{iain f{pread upon the glafs, the place of 
contaét being the central point. 


(B) Into the firft of thefe waters I 
dropped a folution of fulphuret of lime, 
which caufed no precipitation; but I de- 
tefted lead in the precipitate, which, by 
confidering the way in which it had been 
depofited from the water, was a convincing 


proof that the water muft have held the 
lead in folution; and indeed it was the on- 
ly one, which for a long time I poffeffed. — 


~. The other I examined with more ac- 
curacy. (C) I impregnated a portion of it 
with fulphurated hydrogen gas, The wa- 
ter was not difcoloured, but a few fine par- 
ticles which had been hardly vifible, became 
dark and {ubfided to the bottom. (D)I 
paffed another portion through double filter 
ing paper, and then treated it as the for- 
mer portion, without caufing the {malleft 
difcolouration. 


The experiments of Sir G. Baker were 
then perfeétly correét; and doubtlefs if, as 
is afferted in Mr. Henry’s Epitome, this teft 
| fenfibly difcolours water, that has been dif 
tilled through a leaden worm, the appear- 
~ anee muft be caufed by minute portions of 
an oxyd of lead, which are abraded and float 
in the fluid, as in the experiment (C). 
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- (E) Still the water in which the lead 
had been kept may be fhown to contain the: 
metal abundantly. 1. I added carbonate: 
of potafh to the portion (D), and the: pres: 
cipitate which fell become difcoloured.. gy 
I colleéted fome: precipitate from a frefh. 
portion, which had been properly filtered. 
To deteé& the lead I found: it ‘neceflary, im 
this inftance, to ule the procefs (I. E). ‘The 
dark matter, which was obtained by this: — 
method, was fo copious, that a large . pro= 
portion of the whole precipitate feemed to: 
be lead. The greateft part of the contents: 
of the water had been: feparated by the: . 
contact: of the lead, aided perhaps bythe 
a€tion of the atmofphere. (F) Some of! 
the matter, which had feparated fpon- 
taneoufly, was now diffolved in nitric acid. 
It: was fo much loaded with metal, as: to: 
communicate a {weet tafte to: the folution,» 
and polleffed every property, which chavae=: 
terizes the falts of lead, 
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ne (G) But fuch is the “great variety. of 
the properties of {pring water, that even 
thefe appearances (F) are not conflant. I 
procured fome. of the matter collected at 


the bottom of a ciftern, in which pump wae 


ter had-flagnated. 1. 1 diflolved it in ni-. 
tric acid; the folution was made with a 
great effervefcence; it had a green colour, 
and a vegetable fmell: the teft added to 
this: folution produced no difcolouration. 
21 precipitated the folution, and colleéted 
the precipitate: it had a cryitalline flruc- 
ture, with fome brilliancy. I rediffolved it. 
in nitric acid; the folution had loft its. 
_ green colour, and had the tafte of nitrate of: 
Jime: I again applied the teft; but with: 
no better fuccefs, fince it gave no indica- 
tion of metallic matter. 3. I now uled. 
the procefs (I. E), and with the ufual 
confequences of obtaining a dark preci- 
pitate. | 
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TAINED IN SPRING WATER. 


It remains, that I offer fome conje@ures 
on the fubftances, which communicate to 
{pring water the power of diffolving lead. 
_ I believe it to be a compound falt, the bafis 
_of which is manganelfe, iron, and, perhaps, a 
little nickel. The acid, to which they are 
united, I prefume to be the muna, in a 
_ a of oxygenation. © aa 


Some years ago I dete€ted a falt of 
this nature in the medicinal fprings at Lea- 
mington Priors, near Warwick*; and at 
the time fuppofed it peculiar to the water of 
thefe fprings: but, by inftituting analogous 
experiments on other waters, I find that a 
falt with fimilar properties 1s widely dif- 


“® See my analyfis of two mineral fprings at Leaming- 
toa Priors, in the Manchefter Memoirs. Vol. 5, 
| Aa 


fufed through all common fpring water; 
and I believe, that if it is found in minerak 
waters, this is chiefly owing to their receiv- 
ing into. their compofition the common 
{pring water. of the country. _ 


(A); Put into any common fpring wa- 


ter a folution of the tartarites. of foda or. 


_ potafh; in no great length of time, a precie. 
pitate will be formed, which has a cryftal- 


line firu€ture, and is. beautifully. brilliant, if 


viewed by candle light, or in the funfhine. 


7 


Almoft every {pring water, and_all. the 
mineral. waters I have examined, fhow. this. 
appearance. The celebrated. waters of. 
Bath, and. Harrowgate do it abundantly, 
A. folation’ of common falt. in diftilleds 
water has likewife the. fame effet; pros: 


bably becaufe this fubftance has been dif- 
folved and mixed with common {pring wa- 


ter, Rain water has no fuch effe&t, and a 
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“/ pring =r feem to be little 
ieuiasilisonie in1 ,filtered through a bed 
of fand, or of a Git from which it can ex- 
tract nothing, alfo fail to produce it. The 
pure water of Malvern wells has not this 


property; and there is a very pure water at 
Rock Mill, within a mile of a ea 
which 1s likewife without it. — 


: pe — 


(B) B Boil fome of the water to get-rid 
of the carbonic acid, and add to it a porti- 
on of lime water; laftly expofe it to the air 
to precipitate the lime: now the tartarites 
fail to produce any cryftalline precipitate, 
The metallic matter of the water is fepara- 
ted by the lime, and may be found in the 
precipitate formed by it, but in too fmall 
quantities to determine its nature, 


» ©(C) The alcali, which had been fufed 

in the procefs for reducing the metal, ([.9.) _ 

where the heat had been greateft; - the 
Aa 2 
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fide of the crucible, was of a green colour, 
and of a reddifh brown towards the internal 


parts. When the alcali was entirely dif- 


folved, there remained a yellow powder; 
infoluble in nitric acid even by long digel- 
tion. There was alfo a white flakey mat- 


ter mixed with it, in confiderable abun- 
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dance, which was likewife infoluble in nix 


tric acid, of the nature of which I am fiill 
greatly in doubt. 

ae ave Seon Ce oe ee ee 29 
(D) If a confiderable quantity of the 
precipitate from common water, by an al- 
caline carbonate, be diffolved in diluted ni- 
tric acid, a {mall quantity of a peculiar 
matter remains undiffolved. It is of a 
bluifh colour, and as. 1t may be obferved to 


be of the fame colour in different waters, 


and to be in proportion to the quantity of — 


precipitate ufed, it is evident, that this 1s 


not an accidental impurity, but an effential 


ingredient of the water. Where minute 
~ 
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quantities are ufed, this matter would Pa 
wholly unnoticed. — | | 
This procels prefents a ready me+ 
thod of colle&ing the metallic part of 
fpring water. I therefore boiled about for: 
ty gallons of water with two or three pounds 
of carbonate of potafh; colleGed the preci- 
pitate; boiled it with diluted nitric acid, 
which I had added in excels, and colleaed 
on a filter the part which had remained un- 
diffolved. It was not now blue; its colour 
was changed, perhaps by the heat; it had 
exactly the appearance of the powder left 
in the procefs (B), but unmixed with the 
flakey matter. Its weight was twelve grains, 


(E) To render it foluble in acids, I 
mixed it with twice its weight of dry car- 
bonate of foda, and a little charcoal pow- 
der; put it in acrucible, covered. it over 
with decrepitated muriate of foda, and ex- 
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pofed it to a ftrong beats The whole. ad 

melted, _and the flux had. received a. 
green tinge. 

“, (FB) 1. It now diffolved readily, in nis 
tric acid; the folution was at firft green, 
‘but become yellow by contact with the ats 
mofphere. 2. I added an alcaline carbo« 
nate and boiled it; by this I obtained the 
‘metallic - matter feparate. As I expeéted 
both from my experiments with the Leas 


mington waters, and from the obfervation — 
(C), that it contained manganefe, I ufed for 
its difcovery the procefs pointed: out by 
Vanquelin as unexceptionable, namely folu- 
tion by carbonic acid. 3. I digefted it in 
a folution of this acid, and alfo with a fu- 
perfaturated carbonate of potafh. By thefe 
means, I extraGied an afh coloured powder, 
f expofed it to a red heat; but it did: not 
become black, as I expetted., Unluckily, the 
greater part of it was loft in operating on It: 


st 

what remained I again fufed in ‘contaét 
with carbonate of potafh. By this treat. 
ment it communicated a beautiful greenifh 
blue tinge to the potafh, furrounded by aw 
edge of a violet colour. It cannot be 
doubted’ then, that manganefe enters’ into 
this powder, though mixed with fome other 
metal, I think iron ftill forms a confider-. 
able part of it, notwithftanding the method, 


by. which it had been. obtained, _ Afterfepa~ 
rating it from the potath, it gave no tinge t to 


a globule of borax, except by. a long cons: 
tinued heat in a platina fpoon; when the 
flux became of a faint yellow. The colour 
was: heightened by nitre, but I could not: 
diftin&tly obferve the peculiar tinge impart- 
ed by manganefe. Thefe trials were of 
courfe made by the blow-pipe. > 


(G) Iron may be now eafily extra. 
ed, Rediffolve the part, which refilled the 
fuper-casBonasd potafh, in nitric acid, and 


again precipitate with carbonate of ammo- 
nia. A white powder falls, which becomes 
yellow. by conta@ with the atmofphere, and 
is a pure oxyd of Iron, 


, (H) After the_feparation of the iron, 
¥ added to the folution (G) fome of the 
tefl. The folution became turbid, and ofa 


eerie approaching to olive- -green. This 


I prefume to indicate nickel, 


| but fhe entity of matter feparated was 
too fmall to be fubmitted to further trials, * 


Vv. ON THE MATTER WHICH 
COMMUNICATES TO WATER 
ITS SOLVENT POWER. 


The acid, which keeps thefe metallic 


fubfances in folution, I prefume to be the 


#7 wo induced to make this trial from reading Mr. 
Howard’s interefting analyfis of the ftones, which have 


furiatic, and I apprehend the falts to be it 
fo high a degree of oxygenation, as to coms 
municate to the water itfelf fome -of the 
chara&ters of acidity. This aflumption is 
in a meéafure Conje@ural, and not very ca- 
pable of ftri& proof. I have evaporated 
fome of thefe waters and find them to 
abound in a deliquefcent falt, the tafte of 
which indicates it, not to be the common 
muriate of inte ‘Or magnefia. In my ana= 
lyfis of the mineral waters of Leamington, 
I have thown how ‘much thefe oxygenated 
falts refit the ation ‘of fulphurated hydro- 
gen, and nitrate~of filver*, and how they 


peen attefted to have fallen on the earth, publifhed in the 
Philofophical TranfaCtions for 1800. I have long beliey- 
ed rain water to contain both iron and fulphur; if it alfo 
contain nickel and filica, it will be proved (what is evident 
to reafori without any proof,) that thefe fubftances have 
been elevated from the furface of the earth, previous t to 
their pfecipitation from the ee 


% "This fa&t has been fince confirmed and eliniided by 
Mr, Cheneyix, in his experiments on muriatic acid, pub- 
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communicate to thole {prings the power 
of. ae ond sanieoe metallic fab: 
Banctte: BEA si eon emer 

x or fouationse ‘more. minutely. the ace 
tion of fuch falts’ upon Iqads oo the 
puree | bial. 
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(A) I > an oxymuriate of mane 
gan ele, yin th the manner I have there defcrib-+ 
ed, and diffuted it through diftilled wate 

The-quantity of the-metal was. fo. ant, 
that the folution ‘of the tartarite of foda re: 
quired two days to feparate the manhganele; 


teres ’ 


lithed i in ey Philofophical Tranfa€tions for 1802. six 
experiments on the generation. of the muriatic acid have 
been repeated, and confirmed by Dr. Woodhoufe, profef. 
for of chemiftry in the univerfity of Penofylvania, . But I 
have not at all fuppofed, as this gentleman apprehends, 
that fulphurated hydrogen is the bafe-of the muriatic acid. 
On the contrary, I believe muriatic acid to be a modifica- 
tion ‘of water, nor do I regard the recent experiments of 
-Berthollet as inconfiftent with this hypothefis. 
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then a minute cryftalline matter was obs 
ferved adhering to the glafs. In this water 
I kept a piece of lead feveral months, The 
lead acquired a flight yellow tarnifh, like that 
made by one of the waters, on which the fame 
trial was made (III. A); 1 became {potted 
with a white oxyd at different parts; and 
where the metal was in conta&, a white 
matter was depofited on the glafs, fpread- 
ing from the lead as a central point. Some 
white fhining flakes alfo feparated and col- 
léeGted at the bottom of the glafs, which 
were réadily fhown to be oxyd of lead: in. 
fine, the appearances were exactly fimilar to 
thofe, which had been obferved in the hard 
waters, éxcept that there was no cryftalline 
matter depofited at the edge, nor any r € I- 
licle formed on the furface. 


The water itfelf was fubmitted to thé 
fame trials, as the natural hard water. The 
teft did not difcolour it: but the precipitate, 
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made by carbonate of potafh, became dif- 
coloured, and its folution in nitric acid alfo 
became tinged. However, the quantity of 
precipitate was fo minute, that it required 
two days to colle&t enough for examiv 
nation, - 


VIL THE SILICA OF SPRING 
" WATER. 

.  Befides the metallic matters, which are 
feparated from {pring water by the procefs 
{1V.D), there is alfo an earth, conftituting 
a portion of the precipitate, which remains 
undiffolved by the nitric acid. When the 
metallic part had been diffolved, there re- 
mained a white matter, which was eafily 
diffolved by treating it with potafh in a 
- filver crucible. This part was therefore 
filica, — | 


I fhall not attempt to indicate the pro | 
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portion, of thefe different fubftances.. The 
whole had, by the fufion (IV. E), adhered 
fo clofely to the crucible, that it could not 
be perfe€tly feparated, and fome part of 
the crucible was alfo detached by the at 
tempt. But, of the twelve grains of matter, 
three or four may have been filica: of the 
metallic part, the afh-coloured powder, lepa- 
rated by the carbonic acid (IV. F. 3), was 
the moft in quantity, the pure oxyd of i ron 
(IV. G) held the econd place; the quanti» 
ty of nickel (IV. H).was very minute, - 


ALL thefe experiments evince how 
greatly they are miftaken, who believe 
{pring water to be no other, than folutions 
of earthy falts, more or lefs diluted. Befides 
the fubftances I have fhown it to contain, 
there muft be at leaft one other, which ftill 
requires to be feparated. As many of thefe 
waters indicate no metallic impregnation, 
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till they have been treated with alcali, ac- 
éording to the procefs (I. E), it is evident, 
that there is fome fubftance, which unites 
with the metal, and either prevents its union 
with acids, or its feparation from them by 
falphurated hydrogen. What this is I have 
fot as yet learned. Is it a vegetable fub- 
ftance extratted from decayed plants, ora 
fixed acid? Without excluding the firft 
fiip pofition, I cannot but fufpeé the fecond, 
and am even much inclined to think it to 
be boracic acid. If we examine the preéci- 
pitate from {pring water, made by alcaline 
carbonates, it may be frequently perceived 
to have a cryfialline ftru€ture; and in feve- 
ral waters, particularly in thofe, which have 
een kept fome time before examination, 
- perfeét cryftals are depofited, of a rhom- 
boidal form. 


Whatever the matter be, which caufes 


thefe appearances, it certainly enters into 


| 
‘ 
3 
: 
; 
: 
4 
q - 


199 


combination with more than one of the 
principles of the water. Befides combining 
with the: metals which are-accidentally dif- 
folved? it feems to be a part of the infolu- 
ble refidnum (1V. D); and I have reafons 
to believe, that it -eyen combines with the 
muriate of lead, feparated by the procefs 
(I..2). The flakey. fubftance. which refifts 
the nitric acid (IV. C), may be the fame mat- 
ter, united .by heat with the earths contains 
ed da the water; an fumed 
that the waters, - caufed the remarkable 
NPR noted at (IL F on were, without 

Till the nature of this fabftance i is_af- 


id it may. e pre 


pe we cannot hope to make a per- 
feét imitation of {pring water, and confirm 
our reafonings on its compofition by * 
thetic experiments, | 
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aay “The difea aay er arm, , which: is 


mentioned in Cafe IV, was a fymptom, 
which threatened more to be a precurfor 
of apoplexy, than the’ proper appearance 
of faturnine palfy. "Since writing the cafes 
related above, I have received the follow- 
ing, which much confirms the opinion I 
have advanced. I have had no further 
communication with the ingenious writer, 
than informing him ngs of the object 
of my refearches, 
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Aloud two years ago, Mr. W— 
was afflied with a violent head-ach, 
throbbing of the Temples, and general 
- numbnefs of the right fide. - He was fent 
to Cheltenham, and returned home com- 
- pletely well, in two months. Laft {pring 
_ his complaints returned, and I was con- 
~ fulted. I fent him to = snes ae he 
remained twe months, a: time ha 
recovered from: all his Schein ‘Delite 
 thefe feizures, he had been remarkably 
 ftout, and healthy, and aétive, He is 


about oe years old. 


"Three weeks ago, us was defired: to fee 
him again. He had then been afflitted 
with violent pains of the Bowels for a fort- 
night before, lofs of appetite and ftrength, 
--brackifh taftein themouth, and coftivenefs. 
All thefe complaints had been relieved by 
opening the Bowels and by Opium, but as 
they frequently recurred, at laft the very 
cc 
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z: intelligent Surgeon, W © attended him, 
- began to fufpea, that Lead —" be the 
sate ees — tee Iolite 


ee enquiring ai ene atrat! all the 

i — ufed in Mr. W—’s family was con- 
_ veyed. ‘by leaden pipes. from»a running 
; poneien the diflance of half a mile, and 
that. it was” oes for immediate ufe 


ne, * ‘ ia t a at sf a 
we: ¢ ry y a very oe ions és ea 


ear of this water I hive oan you— 
Mn w— is now better, but is affe€ted 
with a good deal of pain, extending from 

_ the wrift to the elbow of the left arm. I 
. know no particulars: of the cafe of Dr. 
Withering, which I mentioned to you, eX- 
cept, that. Salivydieti was — to, be 


| imnedared - Lead.. bee 
ed bolvariaa « ibe remain ~— y yours, 
ne tue me JOHN: JOHNSTONE. 


Birmingham, Yad. 27th, 1803. . 
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«have examined this: water and think 
from the appearance: it gave with the teft, 
(after the ufual preparation) that itis the 
very worft I have met: with. “It was s that, 
which-c came foomt Pilar get | 
» Dhave ‘heard that ines drs in fome' me: 
dical —_ or F memoinpeegebh a lady: c 


fubjeét dine! ay ¥ friend altinded i the: ‘con 
cludin °g Lagi BEES of his: — atlio 


: ayaa <x oe Y My c ¢ ft § 
etSV¥e Sohed tar adi-isai om eor10 


= ogo salle this Ses ‘of Sf wlalfay the 
dtinaaties star cileit on Devispereved | 


Additional obfervation to Café XVIII. 


I have enamine 1¢ ftate of the abdo- 
‘On the right fide there 


has been formed a.mafs, which has the ap- | 


men of this patient 


pearance of a {chirrous tumor. It began 
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upwards of three years ago, above the z/ium, _ 
and has been gradually increafing. The left 
fide is of the natural foftnefs. But the acute 
pains of the abdomen are not in, nor {pread 
from the tumor; the left fide, where there 
is no fenfible difeafe, is as much affe€ted as 
the other. The Pulle:is foft, weak and of 
the natural frequency. 


as.of the lady deferibs 
edi In 1 Cafe XIV, have a left her, and the 

other, whofe fituation is related in Cafe XV, 
informs me, that fhe has perfeétly recover- . 
ed. Of the prefent condition of the others, 
I have received no frefh information, 


Feb. 26, 1803.- 


Sharpe, Printer, Warwick. 


